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PREFACE. 



A GomiscT and accurate knowledge of Arithmetic is one of the 
mosi important elements of a liberal or practical education. The 
public should, therefore, receive with indulgence every attempt that 
may be made to improve this department of instruction. 

The Elementaiy Treatise, which is here presented, is an enlarged, 
snd it is hoped, an improved edition of the Common School Arith- 
metic, published in 1833. The suggestions of several experienced 
teachers have been incorporated with the body of the work in its new 
form, and, indeed, nothing has been omitted which it was thought 
iirould give it value to those for whose use it is designed. It has been 
the intention to render the whole subjeot as plain as it is capable of 
b^ng made, and at the same time, to treat it as concisely as possible. 

The name. Compound Numbers, which has heretofore been given to 

aD numbers in which the kind of unit is expressed, has been changed 

to that of Denominate Numbers. This change has not been made 

B with any ambitious spirit of innovation, but because it is deemed an 

S> improvement It is not easy to form an idea of what b meant by the 

V term. Compound Number, and especially so, when we find it applied 

^ to such numbers as 3 pounds, 3 dollars, 3 shillings, &c. Why is 3 

n pounds a compound number any more than 31 If it be answered 

g that 3 pounds is composed or compounded of three single pounds, that 

JS does not remove the difficulty, for 3 is also composed of three units I . 

Is it not then the better way to call the first a denominate number, and 

the other a simple number, as is done. in § 45* 

Mr. Hasler, in his Arithmetic, has called this class of numbers, Do» 
nominate FractkmB, 



IV PREFACE. 

In the present edition, the questions referring to each flection are ar 
ranged directly after the section, which generally biings the question 
and answer on the same page. This alteration will, no doubt, be 
found convenient to teachers. 

A Key has also been prepared, in which all the questions contained 
in the Arithmetic are resolved, and in such a manner, that the par- 
ticular methods of solution can be fully understood. Many examples, 
not in the Arithmetic, have been imbodied in the Key, in order that 
the pupils may be exercised in questions not found in the books beforft 
them. ' 

Since the publication of the last edition, a small introductoiy woik 
has been prepared, entitled, " First Lessons in Arithmetic : '* in conse- 
quence of which, the « Mental Arithmetic" which has heietofim 
formed the introduction, has been omitted. 

Demonstrations of the rules for extracting the square and cube xoote 
have also been added, and the Author now indulges the hojlo thtt no 
further changes will be found necessary. 

The opinion of teachers has been so unanimous in favor of numeroin 
examples as to induce the Author to add a Supplement, embradng 
near six hundred practical questions. These examples are arranged 
under heads conresponding with tiie order followed in the AriHif- 
metic. One of the advantages resulting from this arrangement is, 
that the pupils of a class may be kept together — the more proficient 
being employed on the Supplement until the whole are ready to be 
advanced. 

In deference to the opinions and wishes of many distinguished 
teachers, an edition of the Arithmetic has been prepared in which the 
answers to the questions are omitted. The edition, however, in whidi 
the answers are given to the alternate questions, is still published, and 
experience will show which method will best advance the interests of 
education. 
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ARITHMETIC. 



NUMERATION AND NOTATION. 



§ 1 A single thing is called 

One and one more are called 
Two and one more are called 
Three and one more are called 
Four and one more are called 
Five and one more are called 
Six and one more are called 
Seven and one more are called 
Eight and one more are called 
Nine and one more are called 
&.C. &c. &c. &c. 



One, 

Two, 

Three, 

Four, 

Five, 

Six, 

Seven, 

Eight, 

JVine, 

Ten, 

&c. 



Each word, one, two, three, four, Jive, six, &c., points 
out how many things are spoken of. These words are 
called Numbers. Hence, Numbers are the expressions 
for several things of the same kind. 

Questions. What is a smgle thing called ? One and one? Twc 
•nd one? Three and one? Four and one? Five and one? Sis 
and one f Seven and one ? &c. What are Numbers ? 

$ 3. The unit of a number is one of the equal things 
which the . number expresses. Thus, if the number be 
lix apples, one apple is the unit ; if it be five pounds of 
tea, one pound of tea is the unit; if it be ten feet of 
length, one foot is the ,unit; if it be four hours of time, 
.cme hour is the unit. 

Q. What is the unit of a number ? "What is the unit of the numbei 
iz apples 7 Of the number five pounds of tea ? Of the number teu 
wt f Of the number four houn ! 

*2.\ 



22 NUMERATION AND NOTATION. 

§ 3. Arithmetic treats of numbers. Numbers are ex- 
pressed by certain characters, called figures. There are 
ten of these characters. They are 

which is called a cipher, or Naught, 

1 - - . - One, 

2 - - - - Two, 

3 - ... Three, 

4 - - - - Four, 

5 - - - - Five, 

6 - - . - Six, 

7 - . - - Seven, 

8 - . - - Eight, 

9 - - - - Nine. 

Q, Of what does arithmetic treat ? How are numbers expressed f 
How many figures are there ? Name them. 

§ 4. The character is used to denote the absence of 

a thing. As, if we wish to express by figures that there 

are no apples in a basket, we write, the number of apples 

m the basket is 0. The nine other figures are called. 

^^ificant Jigures^ or Digits. 

.^xpresses a single thing, or a unit of a number. 



2X- 


two things of the 


same kind, 


or two units. 


3 


three things 


- 


- 


or three units. 


4 


four things 


- 


- 


or four units. 


5 


&ve things 


- 


- 


or five units. 


6 


six things 


- 


- 


or six units. 


7 


seven things 


- 


- 


or seven units. 


8 


eight things 


- 


- 


or eight units. 


9 


nine things 


- 


- 


or nine units. 



Q. What does express f What are the nine other figures called f 
How many things does 1 express ? How many lUngs does 2 ejcpress T 
How many units in 3 f In 4? In 5? Infi^.TnT? In 8? In 9? 

§ S. If we wish to express the number ten^ we hare 
no separate character for it. We must combine the cha- 
racters already known. This we do by writing on the 
right hand of the 1 ; thus, 10, which is read ten. 

This 10 is equal to ten of the units expressed by 1. It 
is, however, but a single teti^ and in this sense may be 
regarded as a unit^ the value of w^ich is ten times '.greater 



i 



NUMERATION AND NOTATION. 23 

than the unit expressed by 1. It is called a unit of the 
second order. 

Q, Have we a separate character for ton? IIow do we express 
ten 7 'i'o how many units 1 is it equal ? May wc consider it a single 
unit T Of what order ? 

§ C When two figures are written by the side of each 
other, the one on the right is called the place of uniis^ the 
other, the place oftcns^ or units of the second order; and 
ea4:h unit of the second order is equal lo ten ^n^ts of the first 
order. 

When units simply are named, units of the first order 
are alicays meant. 

Two tens, or twenty, are written - 20 
Three tens, or thirty, - - - - 30 
Four tens, or forty, - - - - 40 
Five tens, or fifty, - - - - 50 
Six tens, or sixty, - - - - 60 • 

Seven tens, or seventy, - - - 70 
Eight tens, or eighty, - - - - 80 
Nine tens, or ninety, - - - - 90 
The intermediate numbers between 10 and 20, between 
20 and 30, &c., may be readily expressed by considering 
the tens and units of which they are composed. For ex- 
ample, the number twelve is made up of one ten and two 
units. It must therefore be written bv settintj 1 in the 
place of tens, and 2 in the place of units ; thus, - 12 
Eighteen has 1 ten and 8 units, and is >\iitten - *- 18 
Twenty-five has 2 tens and 5 units, and is written - 25 
Thirty-seven has 3 tens and 7 units, and is written - 37 
Fifty-four has 5 tens and 4 units, and is written - - 54 
Eighty-nine has 8 tens and 9 units, and is written - 89 
Ninety-nine has 9 tens and 9 units, and is written . 09 

Hence, any number greater ilian nine and less than one 
hundred, may be expressed by two figures. 



Q. When two fijrurrs arc written by the side of rarh othrr, \vhai is 
the place on th^JiLMit called ? The place on i!ie lili ^ \\ l:.:i uiiits 
nmpiv arc nanlAd, what units are ruaiit ? How v.rv.w u i*s m" linj 
»con'd ordiT in 20 ? \\\'M)l In 40 ? In r»i) ? h\\\)] !:i7i»? In 
iO f in 90 ? Of wliat is the number 1 -J made \\\> i A l-o, I - , '^3 , 'i^* , 



24 NUMERATION AND NOTATION. 

54, 89, 99? What numbers may be expressed by a single figure t 
What numbers may be cxpressetlby two figures ? 

§ y. In order to express one hundred, or ten units of 
the second ordevj we have to form a new combination. 

It is done thus, - ' - - - * lOD 

by writing two ciphers on the right of 1. This number 
is read, one hundred. Now this one hundred expresses 
10 units of the second order^ or one hundred units of tJi& 
first order. But the one hundred is but an individual kun^ 
dred^ and in fhis light may be regarded as a unit of the 
third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and seventy- 
fi\re, there are 3 hundreds, 7 tens, and 6 units We are, 
therefore, to express 3 units of the 3d order, " aS 3 
7 units of the second order, and 5 of the 1st. J 1 1 

Hence, we write - - - - - 376 

and we read from the right, units^ tens^hundreds. 

In the number eight hundred and ninety-nine, there 
are 8 units of-ihe 3d order, and 9 of the 2d, and « d a 
9 of the 1st. Jf i 

It is written 899 

and read, units^ tens^ hundreds. 

Tn the number four hundred and six, there are 4 units 
of the dd order, of the 2d, and 6 of the 
1st 

It is written - « - 
and in a similar manner we may express, by three figures, 
any number greater than ninety-nine and less than one | 
thousand. 

Q. How do you express one hundred ? To how many units of the i 
2d order is it equal? To how many of the 1st order? May it be 
considered a single unit? Of what order is it? How many units of 
the 3d order in 200 ? In 300 ? In 400 ? In 500 ? In 600 ? In 700 T 
In 800 ? In 900 ? Of what is the number 375 composed f The 
number 406 ? What numbers may be expressed by three figures ? 

§ 8. To express ten units of the 3d ordei', or one thou* ■ 
sand, we form a new combination by writing three ciphers 
on the r'lghi of 1 ; thus, - - - 1000 
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T^ow, although this thousand expresses one thousand 
units of the Ist order, it; is, ncvfertlieless, but one single 
fkausandj and may be regarded as a unit of the 4th order. 

Proceeding in this way, we may place as many figures 
ill a row as w;e please. Whea so placed, we conclude: 

1st. .TheU the same figure has different values according 
to tJie place which it occupies. 

2cl.' That counting from the right hand towards the left^ 
the first is the place of units ; the second,^ the place of tens; 
the thirds the place oj hundreds ; the fourt/t^ the place of 
thousands ; Sfc. 

3d. That ten units of the first place are equal to one unit 
of the second place ; that ten units of the second place are 
equal to one unit of the third place ; that ten units of the 

third place are equal to> one unit of the fourth place,; and 

so oUjfor places farther to tlie le-ft. 

Q. To what aro ten units of the Sckorder equal ? How do you ex- 
press them ? May this be considered a single unit ? Of what order t 
ifay any number of figures be written in a row ? When so placed buu 
the same figures difTerent vahies ? On what docs the value of the same 
figure depend ? What is the first place on the right called ? What is 
the second called ? What is the tliird called ? What is the fourth 
called ? Wliat aro ten units of the first place equal to ? W'hat are ton 
units of the second place equal to ? To what are ten units of the third 
place equal. 

§ 9. Expressing or writing numbers by figures, is called 
Notation. Reading the order of their places, correctly, 
w]|pn written, is called Nubieratiox. 

Q. What is Notation? What is Numeration? Which way do 
you numerate ? 

1. Write tttree tens. Ans. 30. 

" 2. Write one hundred and fifly. *ffins, 

3. Write twelve tens. Jlns. 120. 

4. Write 4 units of the first order, 5 of the 2d, 6 of the 
3d, and 8 of the 4th. Ans. 

5. Write 9 units of the 5th order, noiicf of the 4lh, 8 of 
tlie 3d, 7 of the 2d, and 6 of tlia 1st. Am. 90876. 

6. Write 1 unit of the 6th- order, 5 of tlie 5th, 4 of the 
4th, 9 of the 3d, 7 of the 2d, and none of the 1st. 

Ans. 
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NUMi:aATION TABtE.* 
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OD 
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Mr- a? 
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5 7, 
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7, 
8 4, 

912, 

4 7, 

2 8 9, 

3 2 3, 
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3 Co. 

Oh Vm 

tJ" O O 



OD 

c 
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72 
894 
641 
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761 
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842 






CO 
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-s 



cog 

3 0)3 

WHS 



CO 

*C'C o 
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OB 


S 01 



2 o S 



1 


6, 


1 


8 2, 


1 


12 3, 


7, 


6 2 8, 


4 3, 


2 10, 


5 4 8, 


7 2 1, 


., 2 4 5, 


2 8 9, 


, 6 4 9, 


13 6, 


, 6 2, 


4 3, 


, 2 4 8, 


9 7, 


, 8 7 6, 


4 1,0, 


, 2 5 7, 


3 2 7^ 


, 9 3 6, 


8 7 6, 


, 5 4 1, 


2 9 7, 


, 7 6 8, 


3 19, 



'Hi 

OD ImVm 

»-• o o 



£ 
3 » a 

6 
75 

879 
023 
301 

087 
735 

460 
087 
42 1 
822 
288 
456 
285 
826 
541 
3 1 3 
076 



The words at the head of the numeration tal)le, un 
iens^ hundreds^ 8tc., are equally applicable to all nuMbc 
and must be committed to memory, after which, the pn 
may read the Table.- 

* NoTK. — This Ta^e ia formed according to the French nioihoc 
numeration. The English method gives six places to thousands, « 



NUMERATION AND NOTATION 

To make the reading of figures easy, they are o 
separated into periods qj^.^hree figures eacli, counting fi 
»**e right hand. ^*** 

EXAMPLES IN EXPRESSING NUMBERS BY FIGURES. 

J . Write four in figures, Ans. 

2. Write four tens or forty. *' Ans, 

3. Write four liundred. Arts. 40i 

4. Write four thousand. Ans, 

5. Write forty thousand «9n*. 40,000 

6. W^rite four hundred thousand. Jliis. 

7. Write four millions. Ans. 4;000,000. 
These examples sliow us very clearly that the same 

significant figure will have dillerent values according to 
the place which it occupies. 

8. Write seven. Write six units of the 2(1 order. 

"Write nine units of the 3d order. Write six units of the 

4lh order. Write eight units of the 2d order. Write 

one unit of the third order. Write nine units of the 6tli 

order. Write two units of the 8th order. 

9. Write six hundred and seventy-nine. Ans, 679. 

10. Write six thousand and twenty-one. 

1 1 . Write two thousand and forty. 

12. Write one hundred and five thousand and seven. 

13. Write three billions. 

14. AVrite ninety-five quadrillions. 

15. Write one hundred and six trillions, four thousand 
and two. 

16. Write fifty-nine trillions, fifty-nine billions, fifty- 
nine millions, fifty-nine thousands, fifty-nine hundreds, 
and fifty-nine. 

17. Write eleven thousand, eleven hundred and eleven. 

18. Write nine billions and sixty-five. 

19. Write three hundred and four trillions, one million, 
three hundred and twenty-one thousand, nine hundred 
and forty-one. 

§ lO. There is yet another meiliod of cxprcfsiiijr num- 
bers, called ilu; Iionian. In this method the nuinlxTS are 
represented by letters. The letter I stands for one; V, 
five; X? ten-, L, fifty, C, one hundred', D, Ivvvi VwwwV^vCv^'bw^, 
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ROMAX TABI^B. 




•i 

f 


I. - - - 


- One 


L3^- - - 


- Sixty 


f 


II. - - - 


- Two 


hWk - ' 


- Seventy 


1 


III. - . 


- Three 


LXXX. - - 


- Eighty 


IV. - . 


- Four 


XC. - - - 


- Ninety 


i'^ ■ 


V. - - 


-^lEive 


C. - - - 


- One hundred 


^■' 


vi; . . 


' «^ 


CC. - - - 


- Two hundred 


VII. - . 


• ^BBeven 


CCC. - - 


- Three hundred 


V 


VIII. - . 


. - Ei^ht 


cccc. - . 


- Four hundred 


» 


IX. . . 


. - Nine 


D. - - . 


- Five hundred 


u 


X. - . 


■ - Ten 


DC. - - - 


- Six hundred 


1 


XX. . 


- . Twenty 


DCC. . - 


- Seven hundred 


1 


XXX. 


. - Thirty 


DCCC. - - 


- Eight Hundred 


1 


XL. - 


. - Forty 


DCCCC. - 


- Nine hundred 


i 


L. - - 


- - Fiity 


M. - - . 


- One thousand. 



I 



i 



ADDITION OF SIMPLE NUMBERS. 

§11. John has three apples and Charles has two ; how 
many apples have they between them. 

Every boy will answer, five. 

Here a single apple is the unit, and tlie number five 
contains as many units as the two numbers three and two. 
The operation by which this result is obtained is called 
addition. Hence, 

Addition is the uniting together of several numbers^ in 
such a wai/^ that all the units which they contain may be 
expressed by a single number. 

Such single number is called the sum or sum total of 
the other numbers. Thus, 5 is the sum of the apples 
possessed by John and Charles. 

What is the sum of 2 and 4 ? of 3 and 5 .? of 6 and 3 ? 
of 4, 3 and 1 ? of 2, 3 and 4 ? of 1, 2, 3 and 4? of 5 and 7 } 
How many units in 4 and 6 ? How many units in 9 and 4 ? 

Q. What is addition? What is the single number called which 
expresses all the units of the numbers added? What is the sum of 2 
and 4 ? What is six called ? 



OF THE SIGNS. 



§ IS. The sign -h? is called phis^ which signifies moft 
When placed between two numbers it denotes that they 
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are to be adoN} together. Thus, 3+2 denotes that 3 and 
2 are to be added together. 

The sign =, is called the sign of equality. When 
placed between two numbers it denotes iba t they are 
equal to each other. 

Thus, 3+2=5. When the numberdjj^^ small we 
generally read them, by sa3dng, 3 and 2 

(f. What is the sign of addition? What is it called ? What does 
it signify 1 When placed between two numbers what does it express ? 
Express the sign of equality. When placed between two numbers 
what does it show ? Give an example. 

§ 13. Before adding large numbers the pupil should 
be able to add, in his mind, any two of the ten figures. 
Let him commit to memory the following table, which is 
read, two and are two ; two and one are three ; two 
and two are four, &c. 

ADDITION TABI.EI 

2+0= 2 ^3+0= 3 4+0= 4 5+0= 5 

2 + 1= 3 T3 + l= 4 4+1= 5 5 + 1= 6 

2+2= 4 3+2= 5 4+2= 6 5+2= 7 

2+3= 5 3+3= 6 4+3= 7 5+3= 8 

2+4= 6 3+4= 7 4+4= 8 5+4= 9 

2+5= 7 3+5= 8 4+5= 9 5+5=10 

2+6= 8 3+6= 9 4+6=10 5+6=11 

2+7= d 3+7=10 4+7=11 5+7=12 

2+8=10 3+8=11 4+8=12 5+8=13 

2+9=11 3+9=12 4+9=13 5+9=14 

6+0= 6 7+0= 7 8+0= 8 9+0= 9 

6+1= 7 7+1= 8 8 + 1= 9 9 + 1 = 10 

6+2= 8 7+2= 9 8+2=10 9+2=11 

6+3= 9 7+3=10 8+3=11 9+3=12 

6+4=10 7+4=11 8+4=12 9+4=13 

6+5=11 7+5=12 8+5=13 9 + 5=14 

6 + 6=12 7+6=13 8 + 6=14 9 + 6=15 

6+7=13 7+7=14 8+7=15 9+7=16 

0+8 = 14 7+8=15 8+8=16 9+8=17 

+ 9=15 7+9=16 8+9=17 9 + 9=18 




4+^B-4+ 


2+3= how many? 

1+8+4= how many? 

2+3+S+l= how many? 

6+7+2+3= how many? 

+6+7+2+3= howmany? 

j+6+7+9+9= how many? 


1. mmTthe av 


m of 3 and 3 tens p ' Ms. 


2. What IB Ihe at 


m of 8 tens and 9 > Am. 89. 


3. Whal 19 Ihe su 


m of 4, 5, and 4 lens f Jbia. 


4. What is the su 


m of 1, 2, 3, 4, and 9 teas ? Ans. 100. 


5. What is the 8U 


n of 1,2, 3,4,5, an(iaiBns?.4rw. 


6. Whal is the si 


raof 1,4, 9, and 5 tena? Ans. 64. 


7. What is the sl 


m of 4, 8, 3, and 7 lens. > Aia. 


8. What is the an 


m of 1, 2, 4, and one hundred. 


9. What is the sl 
order. 


m of 1, 3, 4, and 4 units of the second 


10. Wliat Is the 
third order. 


sum of 4 and 5, and 4 units of the 
aum of 6 and 2, and 5 units of the 


11. Whftt is the 
third order. 


12. James has 14 cents, and John givea him 31 : how 
many will be then have ? 



Having written the numbers, as at tlie right 
of the page, draw a line beneath them. j-.- 

The first number conlains 1 ten and 4 units, the second 
2 lena and 1 unit. We write the unils unJer the units, 
and the fens under the feru. 

We then begin at ihe right hand, and say 1 and 4 are 5, 
which we set down below the line in the uaiW place. We 
then proceed to the next column, and at!d the tens, by 
saying 2 and 1 are 3, which we write in the tens' place. 
Hence, the sum is 35: that is, James wilt have 35 cents. 

13. .fohn has 24 cents, and William 62: how many- 
have both of them ? 
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We write the numbers as before, and draw 
a line beneath them. We then add the units 
to the units, and the tens to the tens. 



14. A farmer has 160 sheep, 20 cows, a 
young cattle : How many has he in all ? 

We write the numbers so that units shall 
stand under units, tens under tens, and hun- 
dreds under hundreds. By adding, we find 
the sum of the units to be 6, the sum of the 
tens 9, and the sum of the hundreds 1 : and 
the entire sum 196^ 

Add together the following numbers : 

(1) (2) (3) 

328 304 891 

171 273 104 

"499 



t 




head of 



160 
20 
16 



196 



(4) 
3607 
4082 

7689 



(5) 
30704 

47192 
77896 



(6) - 
398463 
401536 



(7) 
7430673 

2569326 



15. A farmer bought 25 cows, 4 horses, 70 hogs, and 
800 sfaeep : How many did he buy in all ? Jtns. 

16. What is the sum of 5 units, 6 tefs, and 7 hundreds ? 



We set down the 5 units in the place of 
units, the 6 tens in the place of tens, and the 
7 hundreds in the place of hundreds. We 
then add them up, and find the sum to be 
765. We must observe in all cases, that 
units fall under units^ tens under iens^ &c. 



=j s = 



7 6 5 
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1. Whal is the 8u 


m of the numbers 375, 6321 and 598. 


!n ihis e^unple, the smsll figure placed 


OPERATION. 


under lhj|Jk show 


how many are lo be 


375 


carried f'lflBlhe first column lo tlie second. 


6321 


and Lhe small figure 


under lhe 9, how many 


598 


are to be carried from lhe second cqIujuii 


7294 


to tlie third. 






In like manner, 


in the examples below, the small 


figure under each 


olumn, shows how niiiny are to bj 


cama3~ to the next 
better sef down tl 


column at the left. Beginners h«fl 


e numbers to be carried aa in tM 


".Jtamples. 


™^ 


(2.) 


(3.) (4.) 


^ 96972 
W\ 3741 


9841672 81325 


793139 6784 


9289 


888923 


2130 
ttm 90239 

1110 


11OT12 

J231 


Sum 11523734 S 



" § 15. Begm at the right hand figure of the upper line, 
and add all the columns downwards, carrying from one 
column to lhe other, as before. If tlie two tesuUs agree 
the work is supposed right. 



Draw a line under the upper number. 

numbers together, and then add their e 

^m^nber. If lhe last sum is the same ns the s 

pfoand, the work may bo regarded as right 



Add the lower 
1 to the upper 
: sum total, finta 

ma psme oAH^^M 
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EXAMPLES. 




(1.) 

34578 ] 


(2.) ^ 
22345 1 


(3.) 
23456^ 

~7si76i 


3750 


67890 


87 


8752 


23456 


328 


340 


1»01 


17 


\ 350 


\ 23456 ' 


327 


78 


78901 


Jum 39087 


Sum 99755 


Sum 307071 
"2836T5 ^ 


4509^ 


77410^ 


roof 39087 


Proof 99755 


Proof 307071 


(4.) 
672981043 


(5.) 
91278976 


(6.) 
8416785413 


67126459 


7654301 


0915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 


2685 



787676921 



100570011 



15371781930 



7. Add 8635, 2194, 7421, 5063, 2196, and 1245 to- 
gether, dtis. 

8. Add 246034, 298765, 47321, 58653, 64218, 5376, 
9821, and 340 together. ^ns, 730528. 

9. Add 27104, 32547, 10758, 6256, 704321, 730491, 
2787316, and 2749104 together. dns, 

10. Add 1, 37, 29504, 6790312, 18757421, and 265 
together. ^ns. 25577540. 

11. Add 562163, 21964, 56321, 18536, 4340," 279, and 
83 together. dns^ 

12. What is the sum of the following numbers : viz., 
Seventy-five ; one thousand and ninety-five ; six thousand 
four hundred and thirty-fivt *, two liundred and sixty-seven 
thousand; one tliousand four hundred and fiftv-five; 
twenty seven millions and eighteen ; two hundred and 
seventy millions and twentv -seven thousand. 

^hs. 297303078. 



34 ADDITION OF SIMPLE NUMBERS. 



APPLICATIONS. 



1. How many days are there in the twelve calendar 
monlhs ? January has 31, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, Octo- 
ber 31, ^vember 30, and December 31. Ans, 365 days, 

2. A IvBrcliant on settling his accounts finds that he 
owes A 60 dollars, B 150 dollars, C 240 dollars, and to D 
100 dollars. How much does he owe in all ? 

Jlns, 

3. What is the total weight of seven casks of merchan- 
dise : viz. No. 1, weighing 960 pounds, No. 2^ 725 poundsi 
No. 3, 830 pounds. No. 4, 798 pounds. No. 5, 698 pounds, 
No. 6, 569 pounds No. 7, 987 pounds } 

Jlns, 5567 pounds, 

4. A man borrowed a sum of money and paid in part 
! , %G7 dollars, and afterwards paid the remainder 325 dollars: 

: ll^v much did he borrow ? Ans, dollars, 

5. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen; on the 10th, 2500 
yards; on the 25th, 600 yards; on the day following, 
7500 yards; and on the three last days of the month, 1325, 
yards each day : What was the whole amount entered 
during the month } Ans, yards 

6. A farmer has his live stock distributed in the follow- 
ing manner: in pasture No. 1, there are 5 horses, 14 
cows, 8 oxen, and 6 colts ; in pasture No. 2, 3 horses, 4 
colts, 6 cows, 20 calves, and 12 head of young cattle ; in 
pasture No. 4, 320 sheep, 16 calves, 2 colts, and 5 head 
of young cattle. How much live stock had he of each 
kind, and how many head had he altogether ? 

Ans, 8 horses J 20 coic5, 8 oxen^ 12 colts^ 36 
calves^ 17 head of young cattle^ and 320 
sJieep, Total live stock, 421 head. 

7. What is the interval of time between a transaction 
which happened 125 years ago, and one that will happen 
267 years hence ? Ans. years, 

8. An aimy consists of 4000 foot soldiers, 4006 cavalry 
or horse, 3093 artillery-men, 1224 riflemen, 1400 pioneers 



I 
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and 200 miners : What is tlie whole number of iikmi in 
the army? A71S. 13923. 

9. The mail route from Albany to New-York is 144 
miles, from New-York to Philadelphia 90 miles:, from 
Philadelphia to Baltimore 98 miles, and from Baltimoix; to 
Washington City 38 miles : What is the distance from 
Albany to Washington ? diis. miles. 

10. Suppose a man was born on the 1st of Jaimarv, 
1795: When will he be 85 j^ears old ? Ans. In ISrSO. 

11. A man dying leaves his only daughter nine luuivlred 
■d ninety-nine dollars, and to each of tiiree sons two 
Iwndred dollars more than he left the daughter. W'liat 
Was each son's portion, and what the amount of ilie wliole 
estate } /i S ^^^^'^^ son's part do/ furs. 

' I Whole estate dollars. 

12. What was the whole number of inhabitants in the 
United States in 1840; theie being in Maine 501,793; 
A'ew Hampshire 284,574 ; Vermont 291,918; :,ra.ssacliu- 
setts 737,699; Rhode Island 108,830; Connecticut 3lV;),97S; 
i)few-York 2,428,921; New-Jersey 373,300 ; PcM^-isyl- 
vania 1,724,033; Delaware 78,085 ; Maryland 401),.- 32 , 
Vii;piua 1,239,797; North Carolina 753,419; South C\i:(»- 
lina 594,398; Georgia 091,392; Alabama 590,75i; ; .Mis- 
sissippi 375,651 ; Louisiana 352,411 ; Tennessee 829,210 •, 




30,945; Iowa Territory 43,112; District of Coliimbii 
<3,712 ; Naval Service 6,100 ? dns. 17,008,01)1). 



SUBTKACITON OF SIMPLE NLMBEHS. 

516. John has 6 apples and Cha-lcs has 4. ]U,w ,)\:i:\y 
Jiiore apples has John than Charles ? . -.i-i. 2. 

Twi) is called the diflcrcnce between the nimibtM- •■■■'i 
!inj)l;:.s which John has, and the number of a])plr.s v.l:: li 
^'iiarles ban. 

SioTR ACTION is finding tlie diJTcrence hclwcen (ir:o 
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The larger of the two numbers is called the minuend^ th< 
lesser is called tlie subtrahend^ and their difference is caller 
the remainder, 

Q. What is Subtraction ? What is the larger number called ? What 
iS the smaller number called ? What is the difference called ? 

§17'. Jannies has 8 pears and gives 5 to William : how 
many has he left r Ans, 3. 

Q. Which number is the minuend t Which the svhtrdhend ? Which 
the remaifider ? 

§ 18. The sign — , is called minus^ a term signifying 
less. When placed between two numbers it denotes that 
the one on the right is to be taken from the one on the left 

Thus, 6—4=2, denotes that 4 is to be taken from 6. 
Here 6 is the minuend, 4 the subtrahend, and 2 the re- 
mainder. 

When the numbers are small, their difference is apparent 
and instead of saying, 6 minus 4 equals 2, we say, 4 from 
6 loaves 2. 

Q. What is the sign of subtraction ? What is it called? What does 
the term saenify? When placed between two numbers what does ii 
denote ? When the numbers are small how do you read them, as C — 4 \ 

§,'19. The following table should be committed to 
memory, and read, two from two naught remains j two from 
three, one remains, &c. 

SUBTRACTION TABtE, 

2—2=0 3—3=0 4—4=0 5—5=0 

3—2 = 1 4—3 = 1 5 — 4=1 6—5=1 

4—2=2 5—3=2 6 — 4=2 7—5=2 

5—2=3 6—3=3 7 — 4=3 8—5=3 

0—2=4 7—3=4 8—4=4 9—5=4 

\ 7—2=5 8- '3 =5 9—4=5 10^5=5 

8—2=0 9—3=0 10—4=6 11—5=6 

9—2=7 10—3=7 11 — 4=7 12—5=7 

10—2=8 ^ 11—3=^ ^= 12—4=8 13—5=8 

11—2=9 12— 3«=<t'V. 13—4=9 14—5=9 

iv»_2 = 10 13— 3=«10 14—4=10 .. 15—5=10 



«:.! 
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6— 6s«0 

7—6=1 

8—6=2 

9—6=3 

10-8=4 

11—6=5 

12—6=6 

13-6=7 

14—6=8 

15-6=9 

J^6=10 



7—7: 

8—7: 

9—7: 
10—7: 
11—7: 
12—7: 
13—7: 
14—7: 
15—7: 
16—7: 
17—7: 



:0 

:1 

2 

:3 

:4 

5 

:6 
:7 
:8 
:9 
:10 



8—8: 

9—8: 

10—8: 

11-8= 

12—8: 
13—8: 
14—8: 
15—8: 
16—8: 
17—8: 
18—8: 



:0 
:1 
:2 
:3 
:4 

■o 

:6 
:7 
:8 
:9 
:10 



9—9: 
10—9: 
11—9: 
12—9: 
13—9: 
14—9: 
15—9: 
16—9: 
17—9: 
18—9: 
19—9: 



:0 
:1 
:2 
:3 
:4 
:5 
:6 
:7 
:8 
:9 
:10 



12—2: 
12—3: 
15—4: 
11—6: 
18—9: 
25—8: 



:10 

: how many ? 
: how many? 
: how many ? 
: how many ? 
: how many? 



17—7: 
16—8: 
19—9: 
20—4: 
13—7: 
14—2: 



how 
how 
how 
how 
how 
how 



many ? 
many ? 
many ? 
many ? 
many ? 
many ? 



When the numbers are small, as in the above examples, 
they may be subtracted in the mind, without writing them 
down. When the numbers are large, we write on<? num- 
ber under the otlier, and then make the subtraction by 
parts. 

1. James has 27 apples, and gives 14 to John: how 
many will he have left ? 

The 27 is made up of 7 units and 2 
tens ; and the 14, of 4 units and 1 ten. 
If then we subtract the units from each 
other, 3 units will remain, and if we 
subtract the tens also, one ten will remain. Hence, the 
remainder is 13. 



27 Minuend. 
14 Subtrahend. 

13 



2. What are the remainders in the following examples. 



Minuends, 
Subtrahends, 

Remainders, 



(1) 


972 


(3) 


(4) 


874 


990 


8497 


042 


631 


367 


7187 



232 



1010 
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378 
256 

122 



3. A farmer has 378 sheep, and sold 256 : how man 
had he left ? 

We £frst write the nuglier 378, and then 
the 256 under it, so that units shall fall under 
units, tens under tens, and hundreds under 
hundreds. We then take 6 units from 8,, 5 
tens from 7 tens, and 2 hundreds from 3 hundreds, leavioj 
for the remainder 122. 

4. A merchant has 578 dollars In cash, and pays 47« 
dollars for goods : how much has he left ? 

Ans, 103 dollan 

5. What are the remainders in the following examples 



62843 
51720 

11123 



278846 
167504 



(3) 
894862 

170641 



6. What is the difierence between 4 units and 1 ten. 

10 

6 



We write the ten, and then place the 4 
under the units' place. Then we say, 4 from 
ten leaves 6. 



7. What is the difference between 2 tens and 6 units ? 



n 



Here we may say, 6 from 20 leaves 14. 



8. What is the difference between 14 and 8 ? 

Having written the 8 under the 14, so that 
nits shall stand under units, we see that 8 
cannot be subtracted from 4, but We can say, 
8 from 14 leaves 6^ 



20 
14 



14 

_8 

~6 



9. What is the difference between 3 tens and 7 units ! 
What is the difference between 4 tens and 2 tens ? Wha' 
is the difference between 5 tens and 1 ten ? 



H*. ' 
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10. What is the difference between 9 tens 
and 6 units ? 



11. What is the difference between a unit 
of the second order and a unit of the first 
Older .^ 

12. What is the difierence between a unit 
of the third order, and a unit of the second 
order? 



13. What is the difference between four 
units of the third order, and three tens ? 



EXAMPLES. 

1. From the number 869 subtract 327 
We begin at the right hand figure 

of the lower line, and say, 7 from 9 
leaves 2: set down the 2 under the 
7. Proceeding to the next column, 
we say, 2 from 6 leaves 4 : set down 
the 4, and then say, 3 from 8 leaves 5. 
remainder, or true difference between the 

2. From 654 subtract 472. 

Beginning at the lower figure on the 
right we say, 2 from 4 leaves 2: set 
down the 2. At the next step we meet 
it difficulty; for, we cannot subtract 7 
from 5. We avoid this difiiculty, thus. 
Ten units in the second place are equal 
to one unit of tlie third place § 8. 
Therefore, if we add 10 to the 5 and 
diminish 6 by 1 the value of the upper 
line will not be changed. The numbers 
the right. 



90 
_6 

84 

10 
J 

100 
10 

90 



400 
30 

370 



OPERATION. 
869 Minufind. 
327 Subtrahend. 



542 Remainder. 

Thus, 542 is the 
numbers. 



OPERATION. 

§00 «>> 

5154 






I 

§91 ■ 
r-l Q> «^ 

654 
472 



4 72 



182 1 82 

are so written at 
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I 



Now, instead of eayiag 7 from 5, we say, 7 from 1 
leaves 8 : set down ihe 8, and then say, 4 from 5 leaves I 
The remainder is, therefore, 182. 

N'ow, if instead of diiniil^hing the 6 by I, we liad i 
creased the 4 under it by 1, and subtracted 5 from 6, t 
remainder would have been Uie same. Therefore, 

When \a figure of the sultrahend is greater than the o 
directly over it, suppose 10 to be added lo ihe upper ^^ 
Let the lower figure be then taken from the nuviber ih 
arising, and add 1 to the next figure of the suhtraJie 
hifore it is subtracted from the figure directly aJone 
Thii is called borrowing 10. 

Q. When a tigure of tho Hublrahancl is groatar ibati iho ono of i 
~~ ' dirocLly above it, wbal do you dot Whal le [bis called? 

3. From 6354 aubMct 4627. 
In this example, we say, 7 from 

'14 leaves 7: 1 carried lo 3 is 3, 

3 from S leaves '2: 6 from 13 

7 : I carried to 4 is 5, 5 from 

leaves 1. The remainder, ihere- 

ifore, is 1727. 

4. From 00204 aublraot 32861. 
la this example, we aay, 1 from 

leaves 3; 6 from 10 leaves 4: 1 carri 
to 8 is 9, 9 from 12 leaves 3 
to 2 is 3, 3 from 10 leaves 7 
to 3 is 4, 4 from 6 leaves 2. 

From these' examples, we may deduce ttie foUi 
general • 

. nuxE. 

5 aO- I- Set doicn the less number tinder the greater, 
; shall fall under unitSf tens under tens, hundrt 
uTtder hundreds, Sfc, aTid draw a line beneath them. 

II. Then, beginning at the right hand, mbtract ea 
figure from the one directly over it, and set down the i 
maindcr. 

III. But if Ihe upper figure be the least, suppoii it to 
increased by 10 .- then make Ike subtraction, set down i 
remainder, and carry 1 to the next figure of the suHri ' 



nn 



1727 



5134, 
4 62 
I 72 



OPEBiTlOHl 

60204 
3286 1 
27343 




1 



.15 
M. 

i 
n. 
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PROOF. 

Add the remainder to the subtraliend. If their sum is 
eqnal to the minuend the work may be regarded as riglit. 

Q. How do you set down the numbers for subtraction ? Where do 
ym be^ to subtract ? How do you subtract ? How do you prove 
sublraction? 



EXAMPLES. 



ifmnends 
Subtrahends 

Remainders 

Proofs, 



(1.) 
8592678 

1078953 
7513725 
8592678 

(4.) (5.) 
10000 30000 
4 9999 



(2.) 
67942139 
9750783 



67942139 



(3.) 
219067803 
104202196 



219067803 



Remainders, 9996 



(6.) (7.) (8.) 
67987 100000 87000 
40000 1 1009 

85991 



9. From 2637804 take 2376982. ^ns. 

10. From 3762162 take 826541. Ans. 2935621. 

11. From 78213609 take 27821890. dm. 

12. From thirty thousand and ninety-seven, take one 
thousand six hundred and fifty-four. Ans. 28443. 

13. From* one hundred million two hundred and forty- 
seven thousand, take one million four hundred and nine. 

dns. 

14. Subtract one from one million. Ans. 

APPLICATIONS. 

1. Suppose John were born in eighteen hundred and 
fifteen, and James in eighteen hundred and twehty-five : 
what is the difference of their ages ? Ans, 10 years, 

2. A man was bom in 1785 : what was his age in 1830 ? 

^Atis. years. 

3. Suppose I lend a man 1565 dollars, and he dies, 
owing me 450 dollars : how much had he paid \W2 ? 

Jins. 1115 dollars, 
2* 
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4. In five bags, arc different sums of money to the 
amoimt in all of 1000 dollurs. In the first there ure 100 
dollars; in the second, 3U dollars; in the third, 143 
dollars; and in the fourth, 209 dollars: how many dollars 
does the fifth contain ? ^rw. dollars. 

B. America was discovered by Christopher Columbna in 
ihe year 1492. What number of years has since elapsed? 

6. George Washington was born in the year 1732, and 
died in 1799 : how old was he at the lime of his death ? 

Aas. pears. 

7. The declaration of independence wan published July 
*th, 177B:howmany years to July 4lh, 163B? 

Jlns. years. 

8. Bylhe census of 1840, it appeared, thai the white 
population of the United States was 14,189,108, and the 
number of blacks 3,873,458 : how much did the white po- 
pulation exceed the black? ^ns. 11,315,650. 

9. In 1840 there were in the State of New York 
2,428,921 inhabitants, and in the Slate of Pennsylrania 
1,724,033 inhabitants: how many more inhabitants were 
iltere in New York than in Penusylvania ? Ans. 

10. The revolutionary war began in 1775; the late war 
in 1812: what time elapsed between their commence- 
mcuis ? Am. yean^ 

11. In 1840 there were in Mew York, (which is the 
largest city in tiie United States,) 312,710 inhabitants, and 
in Philadelphia, (the next largest city,) 258,037: how 
many more iuhabitanls were tliere in New York, than in 
Philadelphia ? Ans. 54,673. 

12. A man dies worth 1300 dollars; he leaves 504 to 
his daughter, and the remaind«rio his son : what was the 
aon'a portion ? Ans. dollars. 

13. Suppose a gentleman has an income of 3090 dollars 
' a yeat, and pays for taxes 1 50 dollars, and eiqiends besides 

£^ dollars : bow much does he lay up ! 

Ans. doll ar*^ 

14. A merchant bought 500 barrels of flour for 350il 
dollars ; he sold 250 barrels for 2000 dollars : how maqfl 
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barrels' remained on hand, and how much must he seU 
them for, that he may lose nothing ? 

Ans, 250 barrels remained, and he 
must sell for 1500 dollars, 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one person, 
27580 yurds of another, and 375 yards of a third : he sells 
1050 yards to one customer, 6974 yards to another, and 
10462 yards to a third: how many yards has he re- 
maining ? .^715. 

2. A person borrowed of his neighbour at one time 
355 dollars, at another time 637 dollars, and 403 dollars 
at another time : he then paid him 977 dollars. How 
much did he owe him ? Ans. 418. 

3. I have a fortune of 2543 dollars to divide among my 
four sons, James, John, Henry, and Charles. 1 give 
James 504 dollars, John 600 dollars, and Henry 725 : 
how much remains for Charles ? Jlns, dollars, 

4. I have a yearly income of ten thousand dollars. 1 
pay 275 for rent, 220 dollars for fuel, 35 dollars to the 
doctorii and 3675 dollars for all my other expenses : how 
much have 1 left at the end of the year ? ^ns. 5795. 

5. A man pays 300 dollars for 100 sheep, 95 dollars 
for a pair of oxen, 60 dollars for a horse, and 125 dollars 
for a chaise. He gives in return 100 bushels of wheat 
worth 125 dollars, a cow worth 25 dollars, a colt worth 40 
dollars, and pays the rest in cash : what amount of money 
does he pay ? Ans, dollars. 



MULTIPLICATION OF SIMPLE NUMBERS. 

§31* If Charles gives 2 cents apiece for two oranges : 
how raiicli do they cost him ? Ans. 4 cents. 

If Charles gives 2 cents .apiece for 3 oranges : how 
much do they cost him ? Arvi. ceitta. 
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If he gives 2 cents apiece for 4 oranges: how much 
do lliey cost him ? ^ns. 8 cents. 

U lie give 2 cents apiece for 5 oranges : how much do 
they cost him? Ans, 10 cents. 

The cost in each case, may l)e obtained by adding the 
price of the separate oranges; thus, 

2+2=4 cents, the cost of 2 oranges, 
2+2+2=s6 cents, the cost of 3 oranges, 
2+2+2+2=8 cents, the cost of 4 oranges, 
2+2+2+2+2=10 cents, the cost of 5 oranges. 

In the first case 2 is repeated two tlmcs^ in the secQpd 
case it is repeated three timesj in the third, four tiutesj snd 
in the fourth it is repeated Jive times; and in a similar 
manner any number may be repeated as often as "we 
j)lcase by adding it continually to itself. 

Multiplication is a short method of repeating one 
numhfr as many times as there are unit^ in another, 

Tlio number to be repeated is called the multiplicand. 

The number denoting how many times the multiplicand 
is to be repeated, is called tlie multiplier. 

The number arising from repeating the multiplicand at 
many times as tliere are units in the multiplier, is caUed^ 1 
the product. •- 

The multiplicand and multiplier are called factors^ or 
2>rod7cccrs of the product. 

The sign x, placed between two numbers, denotes that 
thoy are to be multiplied together. It ja called, the sign '' 

of jjiu t.i fplicoJion. 



O. What is. multiplication? What is the number called which into 
] c) ropciitf^d ? ^v'halciocs the mulMplier denote ? \yhat is the produetf 
In the ci!-«; iS tho two oranpfcs, which is the multiplicand? WhichiB 
the r»iiil:i|)lier ? Which is the product ? In the case of three orangeii 
whirl: i^ tho rnuliiplir.and, wliich tho multiplier, and which the product? 
^V}^.lr i\Tc tile muliipiicahd and mulnplier called ? IIow do you denote 
t!iat two luiinbers ure XOtji>e m' 'liplied tcfjether? What is the sign 
culled. 
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MUtTIPLiICATIOX 


TABtK. 






i 

1 times 





is 





4 times 


are 





7 times 


are 





1 times 


1 


is 


1 


4 times 


1 are 


4 


7 limes 


1 ar*; 


7 


1 times 


2 


is 


2 


4 times 


2 are 


8 


7 limes 


2 are 


14 


1 times 


3 


is 


3 


4 times 


3 are 


12 


7 limes 


3 are 


21 


1 1 times 


4 


is 


4 


4 times 


4 are 


10 


7 times 


4 are 


28 


,^ 1 times 


5 


is 


5 


4 times 


5 are 


20 


7 times 


5 aro 


35 


/ I times 


6 


is 


6 


4 times* 


G are 


24 


7 times 


6 are 


42 


I times 


7 


is 


7 


4 times 


7 are 


28 


7 times 


7 are 


49 


1 times 


8 


is 


8 


4 times 


8 are 


32 


7 times 


8 are 


r;0 


i times 


9 


is 


9 


4 times 


9 are 


30 


7 limes 


9 are 


m 


1 times 10 


is 


10 


4 times 10 are 


40 


7 times 10 are 


70 


i times 1 1 


is 


11 


4 times 11 are 


44 


7 limes 


11 aro 


77 


1 times 12 


is 


12 


4 times 12 are 


48 


7 limes 


12 are 


84 


2 times 





Hie 





5 limes 


are 





8 times 


are 





9 times 


1 


are 


2 


5 times 


1 are 


5 


8 times 


1 are 


8 


2 times 


2 


are 


4 


5 times 


2 are 


10 


8 times 


2 are 


10 


2 times 


3 


aro 


6 


5 times 


3 are 


15 


8 times 


3 are 


24 


2 times 


4 


am 


8 


5 times 


4 are 


20 


8 times 


4 are 


32 


2 times 


5 


are 


10 


5 times 


5 arc 


25 


8 times 


5 aro 


40 


2 timos 





are 


12 


5 times 


G aro 


30 


8 limes 


are 


48 


2 times 




are 


14 


5 times 


7 are 


35 


8 times 


7 arc 


56 


2 times 


8 


arc 


10 


5 limes 


8 lire 


4i) 


8 times 


8 are 


&i 


2 times 


9 


are 


IS 


5 times 


9 are 


45 


8 timfs 


9 are 


72 


2 times 10 


are 


20 


5 timi's 


1 are 


5 > 


8 liiiio"^ 


10 are 


^•0 


2 times 1 1 


are 


22 


5 liiiie;3 


1 1 are 


55 


S tii-.i:-. 


: 1 ticc 


ss 


2 times 12 


ai-c 


24 


5 times 
lini'js 


ill are 


OC 


S liiiM-s 


12 are 


9:5 


3 times 





are 





are 





9 limes 


are 





3 times 


1 


are 


3 


limes 


1 are 





9 tinn's 


1 are 


9 


3 times 


2 


are 





times 


2 are 


12 


9 limes 


2 arti 


i8 


3 ii.v.Cii 


3 


are 


1 




times 


3 are 


18 


9 limes 


.*> are 


27 


3 tiii.f'S 


4 


aro 


12 


limes 


4 are 


21 


9 times 


4 .-'.re 


:?t'i 


3 times 


5 


arc 


J 5 


tim^s 


5 aro 


no 


9 limes 


''} a-r 




3 times 





aro 


18 


times 


6 aro 


.'^0 


9 li'.;. 


t) aro 


T 4 


3 limes 


7 


aro 


21 


() tiiii'.'S 


7 are 




9 tiim ^ 


7 are 


V, » 


3 time.s 


8 


a-e 


21 


(i times 


8 aro 


4K 


, 9 ili»i'..- 


S :,i-e 




3 times 





are 


27 


tim'.v 


are 


5/ 


j; times 


• 9 an; 


SI 


3 tiiiii?*' 


:o 


rin; 


:io 


tilllO:.' 


10 n.rc 


fi.: 


9 ti'iies 


ID a-o 


90 


3 time » 


[I 


live 


Xi 


(i ti.ius 


J 1 are 


(■»•:. 


' 9 liin.-s 


1 I a;v 


99 


3 linr s 


1-^ 


are 


30 


liiMi's 


1 i av(i 


72 


\ W \\\\\^9, Vl \\\Vi 


v>:"^ 
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10 times 
10 times 
10 times 
10 times 
] times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 



are 

1 are 

2 are 

3 are 

4 are 

5 are 
6are 
Tare 

.Bare 
Oaine 
10 are 
Hare 
12 are 





10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 



times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 



are 

1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 





11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 



tmies 

times 

times 

times 

times 

times 

times 

times 

times 

times 

times 10 

times 1 1 

times 12 




1 
2 
3 
4 
5 
6 
7 
8 
9 



are 
are 12 
are 24 
are 36 
are 48 
are 60 
are 72 
are 84 
are 96 
are 108 
are 120 
are 132 
are 144 



QUESTIONS SHOWING THE USE OF THE TABLE. 



9x 8 = 
1X2X 3 = 
1X4X 5 = 
2x0x 5= 
3x4x 9= 
4X3X11 = 
5x2x 9= 
6x2x 5 = 



7X 8= how many? 

Ix6x 9= how many? 

1x9x12= how many? 

5x2x11= how many ? 

7x1x12= how many ? 

9x1 X 9= how many? 

llxlx 7= how many? 

12x1 X 5= how many? 

the cost of 7 pounds of butter at 12 cents 



how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



1. What is 
a pound ? 

2. What is the cost of 12 pounds of tea at 6 shillings 
a pound ? 

3. What is the cost of 12 pounds of coffee at 9 cents 
a pound ? 

4. What is the cost of a 11 yards of cloth at 6 dollars 
a yard ? 

5. What is 

6. What is 

7. What is 
pair? 

8. What is the cost of 12 pair of stockings at 3 shillings 
a pair ? 



the cost of 9 books at 11 cents each ? 
the cost of 12 pencils at 8 cents apiece ? 
the cost of 10 pair of shoes at 2 dollars a 



:.i 
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9. What is the cost of 11 hens at 12 cents apiece? 

10. What is the cost of 12 inkstands at 12 cents 
apiece? 

i,f II. What is the cost of 9 pairs of shoes at 10 sliillings 
■I a pair? 

' 12. Wliat is the cost of 9 chairs at 6 dollars apiece ? 

f 13. What is the cost of 7 yards of cloili at 8 dollars a 
yud? 

H. What is the cost of 9 handkerchiefs at 7 shillings 
ajiiece? 

15. How many dollars must I pay for 9 yards of cloth 
at 8 dollars a yard ? 

16. If 5 bushels of wheat make one barrel of flour, 
how many bushels will it take to make 8 barrels } 

17. There are nine rows of apple trees in a field, and 
11 apple trees in each row : how many apple trees are 

^ ihere in the field. 

18. If I can earn 5 dollars in one month, how much 
can I earn in 3 months ? In 4 ? In 5 } In 9 ? In 1 1 ? 
In 12? 

19. If a father gathers 12 bushels of com in a day, and 
his son 8, how much would each gather in 3 days ? In 
5? In 7? In 9? In 10? In 12? 

20. A man hires a horse and sleigh ; he pays 12 cenis 
a mile for X\\c horse, and 7 cents for the sleigh : aftnr 
riding 12 miles how much must he pay for them both : 

21. If a man eats 11 ounces of bread in a dav, and 
his wife 9, how much will each eat in 11 days? How 
much will they both eat in that titne ? 

22. Jane bought 12 yards of riband at 8 cents a yani, 
and Mary 11 yards at 7 cents a yard: how much did 
each pay, and how much was paid by both of them ? 

23. A merchant bought 7 pieces of cloth, each contain- 
ing 12 yards ; and 9 other pieces, each containing 1 1 yards : 
how many yards in each lot, and how many vanls in 
•U? 
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24. What is the product of 3 tens multiplied by 5 ? 
Of 6 tens multiplied by 2 ? 

25. What is the product of one unit of the third order 
multiplied by 2 ? By 3 ? By 4 ? 

26. A man buys 12 sheep at 3 dollars a piece, and sells 
tliem at 2 dollars apiece : how much does he lose ? 

27. i^JiQwrehant bought 8 packages of penknives, each 
package edntsining 12 knives; 9 other packages, each con- 
taining 11 l^nlTes, and 7 other packages, each containing 
5 knives : how many knives in each package, and how 
many in all of them ? 

EXAMPLES. 

1 . Let it be required to multiply 4 by 2. Here 4 is Jhe 
multiplicand and 2 is the multiplier, and it is requireff to 
find the product, which is the number arising from repeal 
ing 4 two times. 



The product of 4 by 2 is found 
by multiplication or by adding two 
4's together. 



OPERATION. 



<a 
o 

•a 



V 

3 's 4 

)S li — 

4 X 2=8 Product 



2". Let ij; be required to multiply 4 by 3, and also to 
multiply 5 by 3. 



OPERATION. 



"a. 



U4 

2 

'Sr 

-a 

•— « 



4x 3 = 



4 

4 
4 

12 Product. 



OPERATION. 



o 

in 






3 3 
5X 3 = ^ 



5 
5 

16 Product 



** ■ - 
E»i>m these e3i|mples we see, that the product of 4 mul- 

tiplial.by 3 is 'f^ the number which arises from adding 




tliree 4^ft togetheflr^d that the product of 5 by 3 is equal to 
^^^ the nhwher'm^^ arises from adding three 5's together. 



\' 



■ -jgt^ "i. ...1 



U 
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OnSATION. 

5. 



We see from the above examples, that any product may 
be found by setting down the multiplicand as many times 
as there are units in the multiplier, and adding all the uum- 
ben together. 
MuLTiPUCATioN ts therefore a short method of addition. 

Q. How may any product be found ? What may mnltiplication be 
oonadered? 

}8S. In the example in which 
5 was multiplied by 3, the pro- 
(ioctwas 15. Now, had we mul- 
tiplffid 3 by 5, the product would 
still have been 15. For, place as 
many ones in each horizontal row 
as there are units in the multipli- 
cand, and ihake as many rows as there are units in the 
multiplier : the product will then be equal to the whole 
number of ones: viz., 15. But if we consider the num- 
ber of ones (3) in a vertical row to be the multiplicand, 
and the number of vertical rows (5) the multiplier, the 
product will still be the whole number of ones ; viz., 15. 
Hence, 

Either of the factors may he used as tJie multiplier witJh' 
out altering the product. For example. 




1 

1 
1 



1 
1 
1 



1 
1 
1 



1 
1 
1 



3x7=7x3=21 

9x5=5x9=45 

and, 8x7=7x8=56 



also, 6x3=3x6=18. 
also, 8x6=6x8=48. 
also, 5x7=7x5=35. 

Q. Is the product of two numbers altered by changinf? the multipli* 
cand into the multiplier, and the multiplier into the multiplicand ? la 
7 multiplied by 8 the same as 8 multiplied by 7 T 

3. Multiply 236 by 4. 

First set down the 236, then place 
the 4 under the unit's place 6, and draw 
a line beneath it. Then multiply the 
6 by 4 : the product is 24 units ; set -^ 
them down. Next multiply the 3 tens 
by 4 : the product is 12 tens ; set down 
the 2 under the tens of the 24, leaving 
the 1 ''JO the left, which is the place of 



OPERATION. 

236 
4 

24 units. 



IS 
8^ 

944 



tens, 
hundreds. 
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OPERATION. 

236 

4_ 

944 



0F£RATIOir. 

627 

84 

2508 
5016 

52668 
The sum of 



hundreds. Next multiply the 2 by 4 : the product is 8, 
which being hundreds, is set down under the 1. The 
sum of these numbers, 944, is the entire product 

The product can also be found, thus : 
say 4 times 6 are 24 : set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14 : set down the 4, and then say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 

4. Multiply 627 by 84. 
Multiply by the 4 units, as in the last 

example. Then multiply by the 8 tens. 
The first product 56, is 56 tens; the 6, 
therefore, must be set* down under the 0, 
which is the place of tens, and the 5 car- 
ried to the product of the 2 by 8. Then 
multiply the 6 by 8, carrying the 2 from 
the last product, and set down the result 50. 
the numbers 52668, is the required product. 

5. Multiply 506 by 302. 
In this example, we say, 2 times 6 are 

12 : then set down the 2, and say, 2 times 

are and 1 to carry make 1. Set down 

the 1, and say, 2 times 5 are 10 : set down 

tlie 10. Then beginning with the 0, we 

say, times 6 is : set down the 0. Then 

say, times is 0; set down the 0, and 

then say, times 5 is 0. Then multiply 

by the 3 hundreds and set down the first figure 8 in the 

place of hundreds, and place the other figures to the left 

Wlien an appears in the multiplier^ we need not muU 
tiphj hij ii^ since each of the products is 0\ hut when we 
muliiphj hy the next figure to the left^ we must observe to set 
the'first figure of ike product directly under its multiplier. 

Thus, we have placed 8 directly under the multiplier 3. 

Q. "When an is found in the multiplier need you multiply by it f 
"When you multiply by the next figure to the left, where do you place 
the first figure ofthe product ? 



OPERATION. 
506 

302 

1012 
000 
1518 

152812 
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CASE I. 

§93. When the multiplier does not exceed 12. 

I. Set down the multiplicand and under it set the multi" 
plkr^ 80 that units shall fall under units^ and draw a line 
hmath. 

II. Multiply effoery figure of the multiplicand hy t/ie mul- 
^fUdr^ setting dawn and carrying as in addition. 





EXAHPLE 


;s. 




867901 


(2.) 
278904 


(3.) 
678741 


3021945 


1 


2 


3 


4 


867901 






12087780 


(5.) 
28432 


82798 


(7.) 
6789 


(8.) 
49604 


8 
227456 





11 


59 



Q. When the multiplier does not exceed 12, how do yv 
w>wn I How do you multiply by it f 

CASE II. 

§ S4. When the multiplier exceeds 12. 

RUI.E:. 

I. Set dmtm the multiplier under the multiplicand^ so thai 
*otit8 shall fall under units, tens under tens, Sfc, and draw 
fl line beneath, 

II. Begin with the right hand figure^ and multiply all the 
figures of the multiplicand hy each figure of the multiplier, 
and wJien any of the products exceeds 9, set down and carry 
to the next product as in addition ; observing to write the 
first figure of each product directly under its multiplier. 

Ili. ^dd up tlie several products and their sum will be 
Hie product sought. 

Note. There are three numbers in every multiplication. 
First, the multiplicand: second, the multiplier: and third, 
the product. 
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PROOF OF MULTIPLICATION. 

Write the inultiplicand in the place of the multiplieV^ 
and find the product as before : if the two products are ib^ 
same, the work is supposed right. 

Q. When the muhiplier exceeds 12, how do you set it down? How 
do you muhiply by it ? How do you add up ? How many numbers 
are there in every multipHcation? Name them? IIow do you prove 
multiplication i 

EXAMPLES. 

1. Multiply 365 by 84: also, 37864 by 209. 



(1.) 
Multiplicand 365 

Multiplier 84 

"1460 
2920 



(2.)* 
37864 
209 



(3.) (4.) 

34293 47042 

74 01 



Product. 30660 






.li.'. 



(5.) 
46834 
406 



(6.) 
679084 
126 



(7.) 
1098731 

1987 



604 



4280822 

(8.) 
8971433 

10471 

93930864472 



9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 
10. Multiply 

17. Multiply 

18. Multiply 

19. Multiply 

20. Multiplv 

21. Multiply 

22. Multiply 

23. Multiply 

24. 3]i!ltiply 

25. Multiply 



12345678 by 32. 
9378964 by 42. 
1345894 by 49. 
576784 by 64. 
506875 by 144. 
4G123101 by 72. 
61835720 bv 132. 
718328 bv 96. 



Ans. 395061696. 
Ans. 

Ans, 65948806. 
Ans, 

Arts. 85950000. 
Ans, 

j9n5. 8162315040. 
Ans. 
Am. 10264849920. 



7128368 by 1440. 
0795634 by 918546. 

Ans. 6242102428164 
Ans. 



86972 by 1208. 
1055054 by 570. 
538362 bv 9258. 
50406 by' 8050. 
■523972 by 15276. 
760184 bv 16150. 
1055070 by 31456. 



Ans. 0013SC780. 

Ans. 

Ans. 405768300. 

Ans. 

Ans. 12276971000. 
Ans. 33188;;>81920. 
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CASE III. 

§ 35. When the multiplier is 1 and any number of 
ciphers after it, as 10, 100, 1000, Sec. 

Placing a cipher on the right of a number changes the 
units place into tens, the tens into hundreds, tlic hundreds 
into thousands, &c., and therefore increases l/ie number ten 
times. 

Thus, 5 is increased ten times by making it 50. So 
the addition of two ciphers increases a number one hun- 
dred times; the addition of three ciphers, a thousand 
times^ Sfc. 

Thus, 6 is increased a hundred times by making it 600, 
and 5 is increased a thousand times, by making it 5000. 

Hence, we have the following 

RUI.E. 

Place on the rigJit of the multiplicand as many ciphers as 
there are in iJie multiplier^ and the number so formed will 
be the required product. 

Q. If you place ono cipher on the right of a number, what effecthit 
it on its value ? If you place two, what effect has it ? If you piine 
three ? And for any number of ciphers, how much will each increase 
it ? How do you multiply by 10, 100, 1000, &c. ? 

EXAMPLES. 

1. Multiply 254 by 10. ' Ans. 2540. 

2. Multiply 648 by 100. Jlns. 

3. Multiply 7987 by 1000. Ms. 7987000. 

4. Multiply 9840 by 10000. Ans. 

5. Multiply 3750 by 100. Ms. 375000. 

CASE IV. 

§ 26. When there arc ciphers on the right hand of one 
or both of the factors. 

Neglect the ciiyJiers and multiply the significant figures: 
tlien place as many ciphers to the right hand of the .product^ 
05 there etre in both of the. factors, 

Q. When tlierc are cipoers on the right hand oi both the factors, 
how do you multijdy i 
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EXAMPLES. 

(1.) (2.) 
76400 753200 
24 580 




Ans. 
Ans, 
Arts, 

Ans 
Ans. 


(3.) 
416000 
357000 


1833600 




148512000000 


4. 4871000x270000. 
6. 296200x875000. 

6. 3455789x567090. 

7. 21200x70. 

8. 359260x304000. 

9. 7496430x695000. 


CASE V. 


1315170000000. 

196031047401a 
Ans. 

. 109215040000. 
5210018850000. 



§ S7. When the multiplier is a composite number. 
-A cf mposite number is one that may be produced by 
the muliiplication of two or more numbers, which are 
called the components or /ac/or5. Thus, 2x3=6. Heje 
6 is the composite number, and 2 and 3 are the. facton, 
or components. The number 16=8x2: here 16 is a 
(Bomposite number, and 8 and 2 are the factors ; and since 
4x4=10, we may also regard 4 and 4 as factors or com- 
ponents of 16. 

Q. What is a composite nnmber ? Is 6 a composite number ? What 
arc its components or inctors? What are the factors of the composite 
number 16 { What are the fiictors of the composite number 12 ? 

EXAMPLES. 

1. Let it be required to multiply 8 by the composite 
number 6, in which the factors are 2 and 3. 

8 



o 




:16 

3 

48 



8 
24 

48 



If we write 6 horizontal lines with 8 units in each, it 
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18 crident that the product of 8x0=48, the number of 
:init8 in all the lines. 

But let us first connert tiie lines in sets of 2 ciicluas on 
the right; there will thcii be in each set 8x2=l(>; or 16 
units in each set. But there are 3 sets; hence, 16x3=18, 
tlienQmber of units in all the sets. 

If we divide the lines into sets of 3 each^, as on the 
left) the number of units in each set will be equ-il to 
»X3=24, and there being 2 sets, 24x2=48, the whole 
omnber of units. As the same may be shown for all num- 
hen we have the following 

When the multiplier is a composite number, multiph/ by 
each of the factors in succession, and tJie last product will 
be the entire product sought, 

EXAMPLES. 

1. Multiply 327 by 12. 

The factors of 12, are 3 and 6, or they are 3 and 4, or 
they are 3, 2 and 2 : for, 2x6=12, 3x4=12, and 
3X2X2=12. 



327 
6 


- 327 
3 


327 
3 


1962 
2 


981 
4 


981 
2 


Product 3924 


3924 


1962 
2 

Product. 3924 



2- Multiply 5709 by 48; the factors being 8 and 6, or 

Id and 3. Ans, 

3. Multiply 342516 by 56. Ans, 19180896. 

4. Multiply 209402 by 72. Ans. 

6. Multiply 937387 by 54. Jlns, 50618808. 

6. Multiply 91738 by 81. Ans, 

7. Multiply 3842 by 144. Ans, 553248. 

APPLICATION'S. 

1. There are ten bags of coffee, each containing 48 
pounds : how much coflee is there in all the bags ? 

Ans, lbs. 



' " 62 



t 
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2. There are 20 pieces of cloth each containing 37 yards ; 
^and 49 other pieces, each containing 75 yards : how many 

yards of cloth are there in all the pieces ? 

Ans, 4415 yards, 

3. There are 24 hours in a day, and 7 days in a week : 
how many hours in a week ? Ans, hours. 

4. -A merchant buys a piece of cloth containing 97 yards, 
at 3 dollars a yard : what does the piece cost him? 

Arts. dollars, 

5. A farmer bought a farm containing 10 fields; three of 
the fields contained 9 acres each ; three other of the fields 
12 acres each ; and. the remaining 4 fields, each 15 acres : 
how many acres were tliere in the farm, and how much did 
the whole cost at 18 dollars an acre ? 

n ( The farm contained 123 acres, 
*^^' ( It cost 2214 dollars, 

6. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how m^y gallons of molasses were 
there in the parcel ? Ans. gallons, 

7. Suppose a man were to travel 32 miles a day : how 
far would he travel in 365 days? Ans, 11680 mUes. 

8. In a certain city, there are 3751 houses. If each house 
on an average contains 5 persons, how many inhabitants 
arc there in the town ? Ans. inhahitants, 

9. When a person sells goods he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid ; such bills 
are usually called Bills of Parcels, 

' BILLS OF PARCELS. 

Mw-York^ Oct, 1, 1838. 
James Johnson ' Bought of TV, Smith, 

' 4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at 17 dolls, per firkin - - - 

4 Boxes of raisins at 3 dolls, per box - - - - 
36 Bags of coflfee at 16 dolls, each - - - - - 
14 Hogsheads of molasses at 28 dolls, each. - - - 

Amount 1211 dollars. 

Received the amount in full, 

W, Smith. 
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Hartford^ JVbi?. 1, 1837. 
James Hughes Bought of W. Jones. 

27 Bags of coffee at 14 dolls, per bag - - - - 

18 Chests of tea at 25 dolls, per chest - - - - 

75 Barrels of shad at 9 dolls, per barrel - - - - 

87 Barrels of mackerel at 8 dolls, per barrel - - - 
67 Cheeses at 2 dolls, each -------- 

59 Hogsheads of molasses at 29 dolls, per hogshead, 

Amount 4Q44 dollars. 
Received the amount in full, for W. Jones, 

per Jomfi^aCVoss. 
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0PERATI0^. 

12 

J 

8 1st remain. 
4 2d remain. 
3d remain. 



§ 28. Charles has 12 apples, and wishes to divide 
them equally between his four brothers. 

He gives one to each, which takes 4. 
Subtracting 4 from 12, 8 remains. He 
then gives another to each, which takes 
4 more. Subtracting this 4 from 8 leaves 
4. He then gives one more to each, 
which takes all his apples, and leaves 
nothing. He has then divided them 
equally, and found that 12 contains 4i^ three 
times, for he has three times subtracted 4 
from 12. 

• Suppose he had 28 apples and wished 4o divide them 
equally among 8 boys. 

Giving each one, would take 8 and 
leave 20. Giving each one, a second 
time, would take 8 and leave 12. Giving 
each one, a third time, would take 8 and 
leave 4. Hence, 8 is contained three 
limes in 28, and there are 4 over. 

By continued subtraction we can al- 
ways find how many times one number is 
contained in another, and also, what is 
eft when it is not contained an exact number of times. 

3 



OPERATION. 
28 
8 

20 1st remain. 
_8 

12 2d remain. 
8 

4 3d remain. 
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c re.'iult by a shorl«r metiiod 



I 



54 



We can arrive al 
cXitdDivinon. 

Division ttackes f/ie maimer of finding Imw monjr (i 
n less i^timier is ccmtaiMd in a grtattr. It tl as 
■mtt/uid of STibtraetion. 

The less number is called the divisor. 

The greater nnmber is called the dividend. 

The number expressing how man}' times the dmdfil 
contains the divisor, ia called ihe quolkvt. 

ir there is a number left, it is called the reffloindl 
which is always leas tiian the divisor. 

Thpre are three signs used to denote division, 
are the following. 

18-i-4 expresses that 18 ia to be divided by 4. 
Y expresses that 18 ia to be divided by 4, 
4) IB expresses that 18 is to be divided by 4. 

When the last sign is used, a curved line is also Ani 
on the right of the dividend lo separate it from the quotif 
which is generally set down on the right. 

Q. WbenChiirIeEdlvideBl2app]eBei|uiiIly, amanghi>roui 
bow many doee he give lo earb ! How many limea doca : 
4 f In dividing '.L6 sppleB equally amongS boys, how many 
receiver How niBuy remain I Which number ia ihe 
Which ihe diviHoil Whicb the quoiieol I Whicli the re _ 
What does division Teach t Wbal ia tGe leas number called I 
is the creaier called r What is ihe answer osflM I Whuiistbe 
lieiTiilkdwhicliialefif la ihti- number greWer or leas than the " 
How muny ngna htb ihere in dinaian ! Make Ihem 7 

§ a9. Lei the following table be committed 
it is read 2 in 2, 1 time ; 2 in 4, 2 times, &.c. 
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S,in 


3 I 


time 


3 in 


3 1 


time 




n 4 1 


time 


S-io 


4 2 


times 


3 in 


6 8 


limes 




n 8 2 


limeB 


2 in 


6 3 


times 


3 in 


S 3 


limes 




1 12 3 


limes 


2 in 


8 4 
10 5 


times 
limes 


3 in 
3 in 


12 4 
16 5 


times 




16 4 


times 


3 in 


n 20 5 


tin>es 


2 in 


12 6 




3 in 


18 6 


limes 




n 24 6 


times 


3 in 


14 7 


times 


3 in 


21 7 


times 




n 28 7 


times 


S in 


16 8 


limes 


3 in 


24 8 


limes 




n 33 8 


time* 


9 in 


18 9 


limes 


3 in 


27 9 


limes 




1 36 9 


times 
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5 in 5 
5 in 10 
5 in 15 
5 in 20 
Sin 26 
5 in 30 
5 in 35 
5 in 40 
5 in 45 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



6iQ 6 
6 in 12 
6 in 18 
6 in 24 
6 in 30 
6 in 36 
6 in 42 
6 in 48 
6 in 54 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



Tin 7 

7 in 14 

7 in 21 

7 in 28 

7 in 35 

7 in 42 

7 in 49 

7 in 56 

7 in 63 



1 tmie 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



8 

8 
8 
8 
8 
8 
8 
8 
8 



9 
9 
9 
9 
9 
9 
9 
9 
9 



10 
10 
10 
10 
10 
10 
10 
10 
10 



n 8 
n 16 
n 24 
n 32 

n 40 
n 48 
n 56 
n 64 
n_72 

n" 9" 
n 18 
n 27 
n 36 
n 45 
n 54 
n 63 
n 72 
n 81 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



n 10 
n 20 
n 30 
n 40 
n 50 
II 60 
n 70 
n 80 
u 90 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



1 
1 
1 
1 
1 
1 
1 
1 
1 



2 
2 
2 
2 
2 
2 
2 
2 
2 



36 
72 
54 
60 
96 
108: 



n 11 

n 22 

n 33 

11 44 

n 55 

n 66 

n 77 

n 88 

n 99 



1 time 

2 times 

3 timo^ 

4 timei* 

5 timed 

6 timet! 

7 times 

8 times 

9 time.i 



n 12 
n 24 
n 36 
n 48 
II 60 
n 72 
n 84 
n 96 
nl08 



1 time 

2 timers 

3 times 

4 times 

5 times 

6 times 

7 times 

8 time • 

9 times 



25-r- 5 or Y = 
9 or 



8 or 

9 or 



54 



-^ or V r= 



GO 
6 



12 or J5 =r 
12 or \^.^=-'r 



QUESTIONS. 

1. If 12 apples be equally divided between 4 boys, 
how many will each have ? How many times is 4 con- 
tained in 12 ? 

5. If 24 peaches be equally divided between 6 boys, 
how many will each have ? How many times is 6 con- 
tained in 24 ? 

3. A m:in has 32 miles to walk, and can travel 4 milo?-' 
ail hour, how many hours will it take him ? 

4. A fanner receives 28 dollars for 7 sliecp : how mnrl. 
waa that piece ? 
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5. How many lead pencils could you buy for 42 cents, 
if they tost 6 cents apiece ? 

6. How many oranges could you buy for 72 cents, if 
they cost 6 cents apiece ? 

7. A trader wishes to pack 64 hats in boxes, and can 
put but 8 hats in a box: how many boxes does he 
want? 

8. If a man could build 7 rods of fence in a day, how 
long will it take him to build 77 rods ? 

0. If a man pays 56 dollars for seven yards of cloth, 
how much is that a yard ? 

10. Twelve men receive 108 dollars for doing a piece 
of work : how much does each one receive ? 

11. A merchant has 144 dollars with which he is going 
to buy cloth at 12 dollars a yard : how many yards can 
he purchase ? 

12. James is to learn forty- two verses of Scripture in 
a week : how much must he learn each day ? 

13. Four men bought a pair of oxen for one hundred 
dollars, and sold them again for eighty-four dollars : how 
much did each one lose? 

14» A man has 96 pounds of butter, and wishes to put 
12 pounds in a box : how many boxes does he want ? 

15. James goes to school for 12 weeks, and receives 
132 credit marks : how many does he get each week ? 

16. How many times is 4 contained in 50, and how 
many over ? 

17. How many times is 8 contained in 100, and how 
many over ? 

18. How many times is 11 contained in 60, and how 
many over ? 

19. How many times is 9 contained in 86, and ho/0 
many over? 

20. How many times is 7 contained in 79, and how 
many over ? 

21. How many times is 5 contained in 59, and how 
many over? 

22. A mother wishes to distribute 30 apples among 8 
(rhilclren : how many will each have, and how many will 
be left ? 
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23. How many times 4 in 23, and how many over ? 
In27? In 40? In 46? In 35? In 39 ? 

24. How many times is 6 contained in 70, and how 
j many over ? In 65 ? In 61 ? 

i 25. How many times 7 in 43, and how many over ? 

26. How many times 9 in 50, and how many over ? 

► k 54 how many times ? In 80 how many times, and 
vbt over ? In 86 ? In 94 ? 
27. How many times 8 in 57, and how many over ? 
J io65? In 87? In 100 ? 

28. IIow many times 1 1 in 54, and how many over ? 
In67? In 85? In 97? In 62 ? In 59? 

29. IIow many times 12 in 100, and how many over ? 
In 120 ? In 87 ? In 77 ? In 66 ? In 130 ? 

30. A man paid thirty-six dollars for twelve sheep, and 
fifteen dollars apiece for two cows : how much more did 
he pay apiece for the cows than the sheep ? 

31. A drover has eight calves for which he paid forty 
dollars, and nine sheep for which he paid twenty-se^en 
dollars : how much more did he pay apiece for the calves 
than for the sheep ? 



EXAMPLES. 



1. Divide 86 by 2. 



OPERATION. 

.3 3 



Place the divisor on the left of the divi- 
dend, draw a curved line between them, 
and a straight line under the dividend. 
^Now, there are 8 tens and 6 units to be 
divided by 2. We say, 2 in 8, 4 times, 
which being 4 tens we write tho 4 under 
the tens. We then say, 2 in G, 3 times, 
whicli are three units, and must be written uiulor the 6. 
Tlie quotient therefore, is 4 tens and 3 units, or 43. 

Q. Who.n you divirh 8 tein Iv 2, is the quotient tens or units 7 
When (j units are divivird hy 2, what is tho quotient? 



Q Q 
2)86 

43 quotient. 



56 DIVISION OF SIMPLE NUMBERS. 

2. Divide 729 by 3. 

In this example there are 7 hundreds 2 opek; 
tens, and 9 units, all to be divided by 3. S)l 

Now, we say 3 in 7, 2 times and 1 over. "g 

Set down the 2, which is hundreds, under - 

the 7. But of the 7 hundreds there is 1 hundred 
tens not yet divided. We put the 10 tens with the 
making 12 tens, and then say, 3 in 12, 4 times, an( 
the 4 in the quotient, in the ten's place ; then say 
3 times. The quotient therefore, is 243. 

Q. When the 7 hundreds are divided by 3, of what denoml 
the quotient ? To how many tens is the undivided hundred 
When the 12 tens are divided by 3, what is the quotient ? W 
9 units are divided by 3, what is the quotient ? 

3. Divide 75f9 by 9. 

In this example, we say, 9 in 7 we can- oper, 
not, but 9 in 72, 8 times, which are 8 tens : 9)'! 

then, 9 in 9, 1 time. 

The quotient is therefore 81. 

4. Divide 8040 by 8. 
In this example, we say 8 in 8, 1 time, of£r. 

and set 1 in the quotient. We then say 8 8)8 

inr.wii times, and set the in the quotient : f 

then say, 8 in 4, times, and set the in 

the quotient: then say, 8 in 40, 5 times, and set 1 
the quotient. The true quotient is therefore 1005. 

§ 30. It may be remarked that any number cor 
as many timet as there are units in the number, or 
any number be divided by I ^ the quotient will he ei 
the number itself, 

O. How many times will any number contain 1 ? If any 
be divided by 1, what is the quotient ? 

CASE I. 

§31. Short Division, or when the divisor does 
ceed 12, 

RUrE. 

I. Set 'dmcn the divisor on the left of the dividem 
a curved line between them^ and a straight line un 
dividend. 
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II. Find how often the divisor is contained in the left 
hand figure or figures of the dividend^ and place the figure 
so found under the straight line^for t/ie first figure of the 
quotient. 

III. If there is no remainder^ divide the next figure of 
the dividend for the next figure of the quotient. But when 
there is a remainder consider it as tens^ to which add the 
^$xt figure of the dividend^ regarded as units j and divide 
fHs sum for the next figure of the quotient^ and do the same 
for each of the figures of the dividend, 

IV. When any of the figures or sums thai are to be 
Uoidedj is less than the divisor^ set down in the quotient^ 
nd to such number regarded as tens^ add the next figure oj 
the dividend considered as units^ and divide the sum for the 
uxt figure of the quotient, 

EXAMPLES. 

1. Let it be required to divide 36458 by 5. 



OPERATION. 

5 )36458 

7291—3 remain. 



Iq this example, we find the quo- 
tient to be 7291 and a remainder 3. 
This 3 ought in fact to be divided 
by the divisor 5 , but the division 
''-annot be effected, since 3 does not contain 5. The 
division must then be expressed by placing 5 under the 3. 
*hu8, f . The true quotient, therefore, is 729 1|, which is 
read, seven thousand two hundred and ninety-one, and three 
^timded by five. Therefore, 

Where there is a remainder after the division^ it may be 
^nritten after the quotient^ and the divisor placed under it, 

Q. What k short division ? How do you set down the numbers to 
^ divided f How do you divide ? Repeat the rule. If there is a re- 
Buunder after division, how may it be written 7 

EXAMPLES. 

(1.) (2.) (3.) 

8) 75890496 7)3505614 6) 95040522 

9486312 15840087 








MVHEUON OF SIMPLE NUHBEBS, 



4 Divide 6794108 by 3. 

5. Divye 31090431 by 9, 

6. Divide 2345678964 by 6. 

7. Difide 670196383 by 12. 
9. Divide 67897634 by 9. 

9. Divide 76436298 by 12. 



Ans. 2264702|. 

Ans. 

Jim. 47516365^. 

^ -5 remain. 
r. 2 remain. 



5 32. Long Div 
several figures. 



t 

t 



I. Sel down the divisor on the left of the dividmd, t 
a curved line betteecn them, and also a atrved line oft| 
right of the dividend- 

II. JVote tJiefeuxsi figures of the dividend, counted fi 
the hft hand, lIuU vill conlain t!te divisor ; fnd ftoio o 
they conlain it, and set tlie figure, in the giiotietit. 

III. Multiply the inhale divisor by this figure ; 
jiradncl tinder tlte first figures of llie dividend, and * 
it from tliem. 

IV. To llie remainder annex the next figure of the d_ 
d^ld, t/ien find how oflen the divisor is eotOmned jit4| 
R£U number, and set tlie figure in llie gitotient. 

V. Multiply the whole dtTjitor by the last figure ofM 
quotient, and subtract the product from the last number tM 
taiidng the divisor. To the remainder aimex the next 
figure of the dividend, and find tlie figures of the quotient 
pi ilie same may, till all tlie figures of the dividend arc 
SrouglU dawn. 

Note 1 . There are four numbers in division. First, the 
dividend ; second, the divisor; third, the quotient; fourth 
the remainder. 

Note 2. There are five operations in division. First, to 
'n the numbers; second, find liow many limea; 
third, multiply; fourth, subtract; fifth, bring down. 

O. How do you Eel dawn ihe niimbprs for dmeion ? \ 

_,ne«? Whoi <io you do nenl T What is ihe tiejil i 

many numberi are iliere in division! What nre iheyf 

re tlieic ia diviaioit t Nune them. 



1^! 1 



DIVISION OF SIMPLE NUMBERS. 



59 



OPERATION. 






13 
•5: 



o 

o 
3 



Q Q C/ 

327)11772(36 
981 

19b2 
1962 

0000 



EXAMPLES. 

1. Divide 11772 by 327. 
Having set down the divisor on the 

letlof the dividend, it is seen that 327 is 
not contained in 117; but by observing 
that 3 is contained in 11, 3 times and 
something over, we conclude that the 
£mor is contained at least 3 times in 
ihe first four figures of the dividend. 

Set down the 3 in the quotient, and 
nmltiply the divisor by it ; we thus get 
981 which being less than 1 177, the quo- 
liait figure is not too great : we subtract 981 from the first 
four figures of the dividend, and find a remainder 196, which 
being less than the divisor, the quotient figure is not too small. 

Annex to this remainder the next figure 2, of the divi- 
dend. 

As 3 is contained in 19, 6 times, we conclude that the 
di?i8or is contained in 1962 as many as 6 times. Setting 
down 6 in the quotient and multiplying the divisor by it, 
we find the prouuct to be 1962. Therefore the entire 
Quotient is 86, or the divisor is contained 36 times in the 
dividend. 

■ Note 1. After multiplying by the quotient figure, if any 

one of the products is greater than the number supposed 

to contain the divisor, the quotient figure is too large, and 

must be diminished. 

Note 2. When any one of the remainders is greater than 

the divisor, the quotient figure is too small, and must be 

increased by at least 1. 

Q. If any one of the products is too laree, what do you do ? If any 
one of the remainders is greater than the divisor, what do you do ? 

2. Divide 2756 by 26. 
We first say, 26 in 27 once, and 

place 1 in the quotient. Multiplying by 
1, subtracting, and bringing down the 5, 
wre say 20 in 15, times, and place the 
in the quotient. Bringing down the 
6, we find that the divisor is contained 
in 156, 6 times. 



OPERATION. 

26)2756(106 
26 



156 
156 
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Note. If after having annexed the figure from the divi- 
dend to any one of the remainders, the number is less than 
the divisor, the quotient, figure is 0, which being written in 
the quotient, annex the next figure of the dividend and 
divide as before. 



DEMONSTRATION OF THE RULE OF DIYISION. 

§ 33. If 6 simple units be divided by 3, the quotient 
will be Q. If 6 units of the 2d order, or 60, be divided by 

3, the quotient will be 2 tens, or 2 units of the 2d order. 
If 9 hundreds, or 9 units of the 3d order be divided by 3, 
the quotient will be 3 hundreds, or 3 units of the 3d order. 
So, in general, 

If units of any order he divided hy simple units^ the units 
of the quotient will he of the same order as those of the 
dividend. 

Let us suppose, as an example, that it were required to 
divide 1 1772 by 327. 

We first consider, as we have a right operation. 

to do, that 11772 is made up of 1177 
tens and 2 units. We then divide the 
tens by the divisor 327, and find 3 tens 
for the quotient, by which we multiply 
the divisor and subtract the product from 
1177, leaving a remainder of 196 tens. To this number 
we bring down the 2 units, making 1962 units. This 
number contains the divisor 6 times : that is, 6 unit's times. 

When the unit of the first number which contains the 
divisor is of the 3d order, or 100, there will be 3 figures 
in the quotient; when it is of the 4th order there will be 

4, &c. 

Hence, the quotient found according to the rule, ex- 
presses the number of times which the dividend contains 
the divisor, and consequently is the true quotient 

Q. When the divisor is contained in simple units, what units inll 
the quotient figure express ? When the divisor is contained in iMk 
what units willthe quotient figure express ? When it is containedll 
hundreds f In thouBanda ? 



327)11772(38 
981 

1962 
1962 



3:1 
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PROOF OF DIVISION 

§ S4* Multiply the divisor b> the quotient and add in 
the remainder, when there is one : the sum should be equal 
to the dividend. 



EXAMPLES. 

1. Divide 07289 by 261. 

In this example, we find a quotient 
of 257 and 4 remainder of 212, which 
bong less than the divisor will not con- 

PROOF. 

261 Divisor. 
257 Quotient 



1827 
1305 
522 
212 Remainder. 



OPERATION. 

261)67289(257 
522 

1508 
1305 



2039 
1827 



212 Rem 



67289= the dividend: Hence, the work is right 
2. Divide 119836687 by 39407. 

OPERATION. PROOF. 

39407)1 19836687(3041 39407 Divisor. 

118221 3041 Quotient 



161568 
157628 

39407 
39407 



39407 
157628 
118221 

119836687 Dividend. 



Q. How do you prove division? 

PROOF OP MULTIPLICATION. 

§ SS. When two numbers are multiplied together the 
midtiplicand and multiplier are both factors of the product; 
and if the product be divided by one of the factors, the 
quotient will be the other factor. Hence, if the prodiict 
of two numbers he divided by tJie multiplicand^ the quotipit 
will he the multiplier ; or^ if it he divided hy the multipiier* 
the quotient will he ike multiplicand. 
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Q. If two numbers are multiplied together, what are the factors ^ 
the product ? If the product be divided by one of the factors, 'wrh»* 
will the quotient be ? How do you prove multiphcation ? 



EXAMPLES. 




3679 Multiplicand 
327 Multiplier 

25753 
7358 
11037 

1203033 Product 


3679)1203033(327 
11037 

9933 
7358 

25753 
25753 




00000 



2. The multiplicand is 61 835720, the product 8 1 623 1 5040: 
what is the multiplier? dns. 132. 

3. The multiplier is 270000, the product 1315170000000: 
what is the multiplicand ? Jins. 

4. The product is 68959488, the multiplier 96 : what v 
the multiplicand ? ^ns. 718988. 

5. The multiplier is 1440, the product 10264849920: 
what is the multiplicand r Ans, 

6. The product is 6242102428164, the multiplicand 



6795634 : what is the multiplier ? 

7. Divide 7210473 by 37. 

8. Divide 147735 by 45. 

9. Divide 937387 by 54. 

10. Divide 145260 by 108. 

11. Divide 79165238 by 2*. 

12. Divide 62015735 by •?803. 

13. Divide 74855092410 by 949998. 
. 14. Divide 47254149 by 4674. 

15. Divide 119184669 by 38473. j3ns. 33788 rem. 

16. Divide 280208122081 by 912314. Ans. 121 rem. 

17. Divide 293839455936 by 8405. Ans. 346 rem. 

18. Divide 4637064283 by 57606. Ans. 11707 rem 



Ans. 

Ans. 24 rem. 

Ans. 3283. 

Ans. 1 rem. 

Ans. 1345. 

Ans. 

Ans. 7947f|§| 

Ans. 
Ans. 9 rem. 
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19. Divide 352107193214 by 210472. 

Ans, 165534 rem. 

20. Divide 558001172606176724 by 2708630425. 

Jlns, 24 rem. 



CONTRACTIONS IN DIVISION 

CASE I. 

\ 86. When the divisor is a composite number. 

Dhide the dividend by one of the factors of the divisor^ 
<M({ then divide the quotient thus arising by the other factor: 
tke last quotient will be the one sougJit, 

EXAMPLES. 

Let it be required to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3. 



OPERATION. 

7 )1407 
3)201 Ist quotient. 
67 quotient sought. 



Let the 1497 dollars be first 

divided equally among 7 men. 

Each share will be 201 dollars. 

Let each one of the 7 men divide 

his share into 3 equal parts, each 

one of the three equal parts will be 67 dollars, and the 

whole number of parts will be 21 ; there the true quotient 

is found by dividing continually by the factors. 

2. Divide 18576 by 48=4x12. ^ns. 387. 

3. Divide 9576 by 72=9x8. ^ns. 133. 

4. Divide 19296 by 96=12x8. Ans. 201. 

§ 37* It sometimes happens that there are remainders 
ftfter division, for which we have the following 

The first remainder^ if there be one^ forms a part of the 
true remainder. The product of the second remainder^ if 
there be one^ by the first divisor^ forms a second part. Either 
pf these parts^ wJien the of Iter does not exists forms the true 
remainder^ and their sum is the true remainder when they 
both exist together. 
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EXAMPLES. 

1. What is the quotient of 751 grapes, divided by 16? 

C 4)751 

4X4=16)4)187 3 

( "1[6 3x4»12 

15 the true remainder. 
~" Jim. 46i|. 

DEMONSTRATION OF THE RULE. 

In 751 grapes there are 187 sets, (say bunches,) with 4 
grapes or units in each bunch, and 3 units over. In the 
187 bunches there are 46 piles, 4 bunches in a pile, and 3 
bunches over. But there are 4 grapes in each bunch; 
therefore, the number of grapes in the 3 bunches is equal 
to 4x3=12, to which add 3, the grapes of the first re- 
mainder, and we have the entire remainder 15. . 

2. Divide 4967 by 32. 

r 4)4967 

4x 8=32 } 8)1241 3, 1st remainder 

( 155 .... 1 x4+3=7 the true remainder. 

^715. 155^. 

3. Divide 956789 by 7x8=56. ^ns. 

4. Divide 4870029 by 8x9=72. Am, 67639fj. 

5. Divide 674201 by 10x11 = 110. Ans. 

6. Divide 445767 by 12x12=144. Ans. 3096^. 

Q. What is a composite number? (See ^ 27, page 50.) How do 
vou divide when the divisor is a composite number ? When there is a 
remainder, how do you find the true remainder. 

CASE IL 

§ 38. When the divisor is 10, 100, 1000, &c. 

I. Cut off from tlie right hand of the dioidend as manp 
figures as there are O's in the divisar, 

II. The left hand figures of the dividend will express 
the quotient^ and the figures cut off the remainder. 
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EXAMPLES. 



1. Divide 3256 by 100. 

In this example there are two O's 
in the divisor, therefore, there are two 
figures cut off from the right hand of 



OPERA TIOX. 

100)32|56 



the dividend, and the quotient is 32, and 56-t-IOO 

DEMONSTRATION OF THE RULE. 

The quotient ought to be 10, 100, 1000, &c., times less 
the dividend. But the same figure is 10, 100, 1000, 
&c., times greater or less in value, according to its dis- 
tance from the unit's • place. By cutting off figures from 
the right hand, the unit's place is removed to the left, and 
consequently the dividend is diminished 10, 100, 1000, &c., 
times, according as you cut off 1, 2, 3, &c., figures. 

2. Divide 49763 by 10. £ns. 4976^^. 

3. Divide 7641200 by 100. ^ns. 76412. 

4. Divide 496321 by 1000. Ans. 496|?^V 

CASE in. 

§39. When there are ciphers on the right of the 
divisor. 

L Cut. off the ciphers by a line^ and cut off the same num- 
kr of figures from the right of tJie dividend, 

II. Divide the remaining figures of the dividend by the 
tigfd/icant figures of the divisor^ and annex to the remain- 
der^ if there be one^ the figures cut off from tJie dividend : 
tJki wUl form the true remainder. 

EXAMPLES. 

1. Divide 67389 by 700. 

In this example we strike off operation. 

7|00 )673|89 

96. . . 1 remains. 
189 true remain 

~~Ans. 9(.as-X 



the 89, and then find that 7 is 
contained in the remaining 
figures, 96 times, with a re- 
mainder of 1 ; to this we annex 
89, forming the remainder 189: 
to the quotient 96 we annex 189 divided by 700 for the 
entire quotient. 



700 
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DEMONSTRATION OF THE RULE. 

The number 700=100x7. Hence it is a compoRito 
aumber of which the factors are 100 and 7. 

In striking off the two figures 89, from the right of the 
dividend, we divide it by 100; we then divide the 673 by 
the otlier factor 7. We then multiply the remainder 1 
by 100 and add 89 to the product, giving 189 for the true 
remainder, (see § 37.) 

2. Divide 8749632 by 37000. 

37|000)8749|632(236 

74 

134 Am, 236J|JS^. 
Ill 



239 
222 



17 



3. Divide 986327 by 210000. Arts. 4if|f JJ. 

4. Divide 876000 by 6000. Arts. 

5. Divide 36599503 by 400700. Jlns. Ol ^gs^gg . 

Q. How do you divide by 10, 100, 1000, &c. ? (see % 38.) Which 
part is the quotifint ? Which part is the remainder? When xhetc 
are ciphers on the right of the divisor, how do you form the true 
remainder 7 

APPLICATIONS IN DIVISION. 

1 . Divide 80 dollars equally among four men. 



Here the 80 dollars is to be divided 
into 4 equal parts, and the quotient 20 
dollars expresses tlie value of one of the 
equal parts. 

2. Four persons buy a lottery ticket; it 
10000 dollars: what is each one's share? 

Ans, dollars. 

3. A person dying leaves an estate of 4500 dollars to 
be divided equally among. 6 children: what is each one's 
share? Ans, 900 dollars. 



OPERATION. 

4 )80 
20 dollars. 

draws a prize of 
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4. There are 1560 eggs to be packed in 24 baskets : 
how many eggs will be put in each bausket ? Atis. 

5. What number must be multiplied by 124 to produce; 
40796? • ^m, 329. 

6. How many times can 24 be subtracted from 1416 ? 

Arts. 

7. The swn of 19125 dollars is to be distributed among 
a certain number of men, each is to receive 425 dollars : 
W many men are to receive the money ? Arts. 

8. By the census of 1840 the whole population of the 
26 States was 16,890,320 : if each one had contained an 
equal number of inhabitants, how many would there have 
been in each state ? Ans, 649,627 JJv. 

9. If a man walks 12775 miles in a year, or 365 days, 
how far does he walk each day ? Ans, miles, 

10. A farmer sells a drove of sheep for 2 dollars a head^ 
and receives 1250 dollars : how many sheep did he sell ? 

Ans. 625. 

11. It is computed that the distance to the sun is 
95,000,000 of piles, and tliat light is 8 minutes travelling 
from the sun to the earth : how many miles does it travel 
per minute } Aiis, 

12. By the census of 1840 it appeared that the City of 
^ew York contained 312710 inhabitants ; allowing 5 to 
each honse, how many houses were there in the city at 
that time .5^ Ans, 62,542. 

13. A merchant has 5100 pounds of tea, and wishes to 
pack it in 60 chests : how many pounds must he put in 
each chest ? Ans. 

14. A person goes to a store and buys a piece of cloth 
containing 36 yards, for which he pays 288 dollars : how 
much does he pay per yard ? Ans, dollars. 

15. There are 7 days in a week : how many weeks in 
a year of 365 ? Ans, 52 weeks and 1 day over. 

16. There are 24 hours in a day: how many days \\\ 
2040 hours } Ans. days. 

17. Twenty-three persons dined together, their bill was 
92 dollars . how much had each one to pay ? 

Ans. 4 dollars. 
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5 40. Numeration, .Aildilion, Subltnction, Multipik. 
tion, ami Division, are called ihe live ground rule».l(j 
Arithmetic, 

Q. How Riony principal rules are llisir la Amhmeliii 

ihey r Can Mulciplifialion be performed by Addiiion ! 

Depetformeii by Suhiraciion ! By how many rules, then, tnaraB* 
operaiiooB In Arilhmelie be performBd 1 

k 41- The preceding rules furnish answers to the \ 
lowing questions. 

Qves. 1. When the cost of each one of several thiii|i^ 
given,. how do you find their entire cost? 

.his. Add the costs of the several things togeAer, 1 
sum will be the entire cost. 

What is tlie entire cost of a bag of cofiee at 6 dollai 
chest ol' tea at 4 dollara, a box of raisins at 2 dollars, ■ 
a barrel of sugar at 13 dollars > Ans. S4 dollti 

Q. 2. When you have two unequal numbers, how 4 
you find iheir difference ? 

A. By subtracting the less from the greater. 

Q. 3. When the subtrahend and remainder are given 
known, how do you find the minuend ? 

A. By adding the remainder and subtrahend to^ 
Hence the following principles. 

Iflt. If Oie sum of two numbers be diminished hy one -a^ ' 
them, the remainder unit Jc the otJu-r number. 

3d. ITie le.is of Iwo numbcTi added to their difference., 
Kill give Ike greater. 

The sum of two numbers is 56, one of the numbers is 
13 ; what is the other ? Jns. 44. 

The less of two numbers is 25, and their diflerence SO: 
what is the greater ? Am. 

The less of two numbers is 35, and their difference 3 
what is the greater? Ans. 1 

Q. 4. Whnn you have the cost of a single thing, I 
will you find the entire cost of any number of things atd 

A. Multiply the cost of the single thing by the numH 
of things. 
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What is the cost of 35 pears at 2 cents each ? What is 
the cost of 45 yards of cloth at 3 dollars per yard ? 

Q. 5. When you know the number of things, and their 
entire cost, how do you find the cost of a single thing of 
the same kind? 

A, Divide the entire cost by the number of things, the 
quotient will be the cost of a single thing. 

If 60 oranges cost 360 cents, how much do they cost 
apiece ? If 40 yards of cloth cost 200 dollars, how much 
is it a yard ? 

APPLICATIONS IN THE PRECEDING RULES. 

1. A Farmer sells a yoke of oxen for 90 dollars, 3 cows 
for 25 dollars each, 9 calves for 4 dollars each, and 65 
sheep at 3 dollars a head. How much did he receive for 
them all ? ' Ans, dollars. 

2. The sum of two numbers is 365, one of the numbers 
is 221 ; what is the other number? Arts, 144. 

3. The difference of two numbers is 95, the less num- 
ber is 327 ; what is the greater number ? Ans, 

4. A farmer sells 4 tons of hay at 12 dollars per ton, 
80 bushels of wheat at 1 dollar per bushel, and takes in 
part payment a horse worth 65 dollars, a wagon worth 
40 dollars, and the rest in cash. How much money did 
he receive? Ans, 23 dollars, 

5. A farmer has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each ; he gives them all for a horse worth 
150 dollars : does he make or lose by the bargain ? 

Ans, He loses dollars, 

6. The product of two numbers is 51679680, and one 
of the factors is 615: what is the other factor ? 

Ans. 84032. 

7. When the divisor is 67941, and the quotient 30620, 
what is the dividend? ^715. 2080353420. 

8. When the dividend is 1213193, the quotient 37, what 
is the divisor? Ans, 

9. A piece of cloth containing 65 yards costs 455 dol- 
lars : what does it cost per yard ? Ans, dollars, 

10. A man has 6 children, all of whom are m^\nfev\.»^^»\ 
each lias four children ; two of these grand- c\v\\^x^nv vix^ 
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married, and each has one child: how many children, 
grand-children, and great grand-children are there ? 

Jlns, 

11. The distance around the earlh is computed to be 
about 25000 miles: how long would it take a man to 
travel it, supposing him to travel at the rate of 3d miles a 
day? j^TW. 714^ days. 

12. The earth moves around the sun at the rate of 
68000 miles an hour: how many miles does it travel in a 
day, and how many in a year? a \ 1632000 in a day, 

'^^' S 695680000 in a year. 

13. A farmer purchased a farm for which he paid 18050 
dollars. He sold 50 acres for 60 dollars an acre, and the 
remainder stood him in 50 dollars per acre : how much 
land did he purchase ? Ans. 351 acres. 



OF FRACTIONS. 

§ 43. The unit 1 represents an entire thing ; aa 1 apple, 
1 chair, 1 pound of tea. 

If we suppose 1 thing, as one apple, or one pound of 
tea, to be divided into two equal parts, each part is called 
one half of the thing. 

If the unit be divided into 3 equal parts, each part is 
called one third. 

If the unit be divided into 4 equal parts, each part is 
called one fourth. 

If the unit be divided into 12 equal parts, each part is 
called one twelfth; and when it is divided into any number 
of equal parts, we have a similar expression for each of 
the parts. 

The equal parts of a thing are expressed thus : 



I- is read one half. 
-J - - one third. 
J - - one fourth. 
^- - - one fifth. 
J^ - - one sixth. 



^ is read one seventh. 
■J- - - one eighth. 
j\i - - one tenth. 



-j^ - - one fifteenth. 

■^Q - - one fiftieih. 
The ^, ^-, ^, &c., are called fractions 
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Q, What does tne unit 1 represent ? If we divide it into two equa« 
parts, what is each part called ? If it be divided into three equal parts, 
what is each part f Into 4, 5, G, &c., parts ? What are such expres- 
sions called ? 

§ 4:3. Each fraction is made up of two numbers ; the 
number which is written above the line is called the nume- 
rator; and the one below it is called the denominator^ 
because it gives a denomination or name to the fraction. 

For example, in the fraction ^, 1 is the numerator, and 
2 the denominator. In the fraction ^, 1 is the numerator, 
and 3 the denominator. 

The denominator in every fraction shows into how many 
equal parts tlie unit^ or single things is divided. For ex- 
ample, in the fraction ^, the unit is divided into 2 equal 
parts ; in the fraction ^, it is divided into 3 equal parts ; in 
the fraction ^-, it is divided into 4 equal parts, &c. hi each 
of the fractions one of the equal parts is expressed. But 
suppoMr it were required to express 2 of the equal parts, as 
2 halves, 2 thirds, 2 fourths, &,c. 

We should then write, 

§ they are read two halves. 
J - - - two thirds. 
J - - - two fourths. 
I - - - two fifths, &c. 

If it were required to express three of the equal parts, 
we should place 3 in the numerator ; and generally, the 
numercUor shows how many of the equal parts are expressed 
in the fraction. 

For example, three eighths are written, 

f and read three eighths. 

^ - - four ninths. 

^ - - six thirteenths. 

^ - - nine twentieths. 

Q. Of how many numbers is each fraction made up ? What is the 
one above the line called ? The one below the Une ? What does the 
denominator show ? What does the numerator sliow ? In the three 
eighths, which is the numerator ? Which the denominator ? Into how 
many parts is the unit divided ? How many parts are expressed ? In 
the fraction nine-twentieths, into how many parts is the m^yv ^\'v^^^\ 
IIow many parts are expressed t 



I 
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S 44> Wheii ihc numerator and denominator are eqi 
the numerator expresses all the equal parts into which 
unit has been divided : llierefotc, the value of the fraci 
it equal lo I. But if we suppose a second unit, of the 
same kind, to be divided into the aanie number of equal 
parts, those parts may also be expressed in the same fntc- 
lioii with the parts of the first unit. Thus, ~ 

5} is read three halves, 
J - - seven fourths, 
'i? - - sixteen fifOis. 
L* - - eighteen sisths, 
Y - - twenty-five sevenlha. 

The denominator of the first fraction, shows that 
has been divided into 2 equal parts, and the numerator eC 
presses that three such parts are taken. Now, two of th^ 
parts make up one unit, and the remaining part coraw fro*' 
the 2d unit: hence, the value of ihe fraction is Ij j that ia ~ 
one and one half. 

The denominator of the second fracUon, shows th^ 
unit has been divided into four equal parts, and the nun 
ralor expresses that 7 such parts ore taken. Fonr of thb 
7 parts come from one unit, and the remaining 3 from a 
second unit ; the value of the fractidn is therefore equal 
to l^; that is, to one and three-fourttis. In the third 
fraction, the unit has been divided into- B equal parts, and 
16 such parts are taken. Now, since each unit has been 
divided into 5 parts, 15 of the 16 parts make 3 units, and 
the remaining part is 1 part of a fourth unit. Therefore, 
the value of the fraction is 3^ : that ia, three and one fiflfa. 
The value of the fourth fraction is three, and of the fifth, 
three and four-sevenths. From what has been said, we 
conclude : 

1st. That a fraction is ike expression of one c 
parts of unity. 

2d. Ttiat the denominator of a fraction shotos inbi I 
many equal parts the vnit or single thing Jiaa been divid 
and the- taimerator exjiressea how many such parts are tat 
in llie fraclion. 



rac- 
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3d. TJuU the valtie of every fraction is equal to tlie quo- 
tient arising from dividing the nutnerator byt/ie denominator. 

4th. JVJien tJie numerator is less t/ian t/ui detiomvnator^ 
Hie value of tJie fraction is less tlian 1. 

5th. Wluen tJie numerator is equal to the denomuiator^ tlie 
value of the fraction is equal to 1. 

6th. When the numerator is greater tJuin the denomi- 
nator^ tlie value of tJie fraction is greater than 1 . 

Q. When the numerator and denominator are equal, what is the 
\alue of the fraction ? What is the value of the fraction three halves ? 
Of seven fourths? Of sixteen fifths? Of eighteen sixths? Of 
twenty-five sevenths? Repeat the six principles. Write the fraction 
nincteen-fortieths : — also, 60 fourteenths — 18 fiftieths — 16 twentieths — 
17 thirtieths — 41 one thousandths — 69 ten thousandths — 85 niilliontha 
—106 fifths. 



OF DENOMINATE NUMBERS. 

§ 4tS* Simple numbers express a collection of units of 
the same kind, without expressing the particular value of 
the unit For example, 40 and 55 are simple numbers, 
and the imit is 1, but it is not expressed whether the unit 
is 1 apple, 1 pound, or 1 horse. 

A Denominate number expresses the kind of unit which 
is considered. For example, 6 dollars is a denominate 
number, the unit 1 dollar being denominated, or named. 

)^en two numbers have the same unit, they are said 
to be of the same denomination : and when two numbers 
have different units, they are said to be of different deno- 
minations. 

For example, 10 dollars and 12 dollars are of the same 
denomination ; but, 8 dollars and 20 cents, express numbers 
of different denominations, the unit of 8 dollars being 1 
dollar, and of 20 cents, 1 cent. 

Several numbers of different denominations are often 
connected together, forming a whole, as 3 dollars 15 cents. 

Q. What do simple numbers express? What is a denominate 
number ? What is the unit of 6 dollars ? When two numbers have 
the same unit, what do you say of them ? When they have different 
units ? Are 6 dollars and 4 dollars of the same deiiomvQa.VvQY\.\ Kx^ 
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4 dollars and 4 cents f What is the unit of each ? Are seTeral nam, 
bersof difierent denominations often connected together? (Jjx#.fa 
example. • .J 



OF FEDERAL MONEY. 

§ 46. Federal money is the currency of the United 
States. Its denominations, or names, are Eagles, Dollars, 
Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, and 
copper, and are of the following denominations. 

1. Gold — Eagle, half-eagle, quarter-eagle. 

2. Silver — Dollar, half-dollar, quarter-dollar, dime, half- 
dime. 

3. Copper — Cent, half-cent. 

If a given quantity of gold or silver be divided into 24 
equal parts, each part is called a carat. If any nuraber of 
carats be mixed with so many equal carats of a less valu- 
able metal, that there be 24 carats in the mixture, then the 
compound is said to be as many carats fine as it contains 
carats of the more precious metal, and to contain as much 
alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of 
silver, the mixture is called gold of 20 carats fine, and 4 
parts alloy. The standard of the gold coin in the United 
States, is 22 carats of gold, 1 of silver, and 1 of copper. 

The standard for silver coins is 1489 parts of pure silver, 
to 179 of pure copper. 

The copper coins are of pure copper. 

Q. What is the currency of the United States ? What are its de- 
nominations? What are the coins of the United States? Which 
gold ? Which silver ? Which copper ? What do you understand by 
gold 20 carats fine ? What is the standard -of the gold coin f What 
of the silver coin ? What of the copper ? 

TABIiB OF FEDERAIi MONEY. 

10 Mills marked (m) make 1 Cent, marked cL 
10 Cents ----- 1 Dime, - - d. 
10 Dimes ----- 1 Dollar, - - J5. 
JO Dohars 1 Eagle, - - £. 
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In this table, 10 units of either denomination make one 
unit of the next higher denomination, and this is the same 
way that simple numbers increase from the right to the 
left. Therefore, 

T/ie denominations of federal money here expressed may 
he added^ subtracted^ multiplied^ andm divided^ by the same 
rules that have already been given for simple numbers. 

From the table it appears, 

Ist, That cents may be changed into mills by annexing a 
cipher. 

Thus, 8 cents are equal to 80 mills. 

2d. Tlwi dollars may be changed into cents by armexing 
two ciphers^ and into mills by annexing three. 

For example, 12 dollars are equal to 1200 cents, or to 
12000 mills. The reason of these rules is evident, since 
10 mills make a cent, 100 cents a dollar, and 1000 mills a 
dollar. 

O. Repeat the table. How many units of either denomination 
make one of the next higher ? How do simple numbers increase from 
the right to the left ? How may Federal Money be added, subtracted, 
multiplied, and divided ? How may cents be changed into mills ? 
How may dollars be changed into cents ? How into mills ? To how 
many cents are 12 dollars equal ? To how many mills are they equal ? 
How many cents in 4 dollars ? How many in 6 dollars ? How many 
mills in 9 dollars ? How many mills in 5 dollars ? How many cents 
in 3 doUara ? In 8 dollars ? In 7 dollars ? 

NUMBRATIOX TABI.B FOR FEiDBRAIi MONEY. 

m 

- -I i 

c9 ih is 

o =: o h 
■Q o «> o 

«o ^ O o 

11 o 2^ . 

o c s =3 c c :B 
^ so o « © 2 



5 7, is read, 5 cents and 7 mills, or 57 mills. 
• I 6 4, - - 16 cents and 4 mills, or 164 mills. 
6 2, 1 2 0, - - 62 dollars 12 cents and no mills. 
1 2 7, 6 2 3, - - 127 dollars, 62 cents and 3 mills. 
894 0, 041,- - 8940 dollars, 4 ceuta awd V y£v\VV. 

4 
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As dimes are tens of cents the Mcond line may eiilier- 
be read 16 cents and 4 mills, or I dime 6 cents and -* 
mills. And as (be eagles are lens of dullars ilie third Un^ 
may be read G2 dollars and 12 cents, or 6 eagles 'i doila»-"s 
and 12 cents. 

Federal Money is*general]y read in dollars cents and 
mills. 

O. In numeroline Federal Money, whnl is the figure on the rigl** 
cslted I Tho secpnd J The third ( Tlie fourih I Tiow U Federal 
Monef geaarolly read I 

REDUCTION OF FEDERAL MONEY. 

i 47- Resuctfon of Federal Money consists in chait^ 
ing its deuommations wittiout altering iia value. It,Pl 
divided into two parts. ^ ' 

1st To reduce from a higher denomination to a lovr^ 
BB from dollars lo cents. ■', 

2d. To reduce from a lower denomination to a higU^ 
as firom mills lo dollars. ' • .' i 

Q, Whal is reduction ! How many kinds of teduction are llunH. 
Nune lliem. * 

1. Reduce 25 Eagles 8 dollars 65 dimes and 35 ceols 
to the denonunation of cents. 

25 Eagles the highest denomination. 
10 dollars make one eagle. 
250 Product in dollars. 
add 8 the number in tlie tienominalion of dollars. 



10 the number of din 


ACS in a dollar. 


2580 Prodncl in dimes. 




add 65 the number in the 


denomination of dimes. 


2645 




10 number of cents 


n a dime. 


26450 Product in cents. 




35 cents to be added 




Z64R5 Number of cents 


in 25 eagles B dollars G5 d 


and 35 cents. 
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2. In 8 dollars 60 cents and 5 mills : how many miUa ? 
3 dollarssaOO cents, 

60 cents to be added, 

860 =3600 mills, to which add the 5 mills. 

Ans, 3605. 

3. In 37 dollars 37 cents 8 mills : how many mills ? 

Ans, 37378. 

4. In 375 dollars 99 cents 9 mills : how many mills ? 

Ans. 375999. 

5. How many mill» in 67 cents ? Ans, 

6. How many mills in $54 ? Ans. 54000. 

7. How many cents in $125 } Ans. 12500. 

8. In 9400, how many cents ? How many mills ? 

9. In 9375, how many cents ? How many mills } 

10. How many mills in $4 ? In $6 ? In $10,14 cents ? 

11. How many mills in $40,36 cents 8 mills ? 

§ 48* As we change dollars into cents by adding two 
ciphers, and cents into mills by adding one, it follows that, 
to change mills into dollars cents and mills, we have the 
following 

RUI.B. 

Cut of the right hand figure fdr mills^ and the figures to 
the left will be cents. Then cutoff the two next figures for 
cenls^ and tlie remaining fgures to the left will be dollars. 

The reason of the rule is this : by cutting off the first 
right hand figure, we in fact, divide by 10, and thus reduce 
the mills to cents. Then by cutting off the next two 
figures, we divide by 100 ; and thus reduce the cents to 
dollars. 

The comma, or separatrix, is generally used to separate 
the cents from the dollars. It is not usual to place the 
comma between the cents and mills. Thus, $67,25 6 is 
read 67 dollars 25 cents and 6 mills. 

Q. How do you change mills into cents? IIow do you change cents 
into dollars? How do you separate the mills from the cents ? How 
the cents from the dollars ? 

EXAMPLES. 

1 . How many dollars cents and mills, are there in 67897 
mills ? Aus. %^n ^^^ n 
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2. Set down 104 dollars 69 cents and 8 mills. 

Jlns. «104,69 8^ 

3. Set down 4096 dollars 4 cents and 2 mills. 

Jlns. 9 

4. Set down 100 dollars 1 cent and 1 mill. 

Ans. $100,01 1 , 

5. Write down 4 dollars and 6 mills. 

6. Write down 109 dollars and 1 mill. 

7. Write down 65 cents and 2 mills. 

8. Write down 2 mills. 

9. Reduce 1607 mills, to dollars and cents. 

Ans, 

10. Reduce 170464 mills, to dollars. 

11. Reduce 8674416 mills, to dollars. 

12. Reduce 94780900 mills, to dollars. 

13. Reduce 74164210 mills to dollars. 

The parts of a dollar are sometimes expressed fractioit- 
ally, as in the following 



Ans. pkfiO 6. 

Ans. 

Ans. $0,65 2. 

Ans. $0,00 2. 



Awt. 9170,46 4. 



\ of a dollar =12^ cents, 
^ of a dollar= 10 cents, 
y^g of a dollar= 6J- cents, 
-^^ of a dolIar= 5 cents, 
^- of a cent = 5 mills. 



$1 =100 cents, 

J- of a dollar= 50 cents, 
J of a dollar=33J cents, 
\ of a dollar= 25 cents, 
J- of a dollar== 20 cents, 

O. How many cents in a dollar ? In half a dollar ? In a third of a 
dollar ? In a fourth of a dollar ? In the fifth of a dollar? In the eighth 
of a dollar ? In the tenth of a dollar ? In the sixteenth of a dollar ? In 
the twentieth of a dollar ? How many mills in half a cent ? 

ADDITION OF FEDERAL MONEY. 

1. Charles gives 9-^ cents for a top, and 3^ cents for 6 
quills : how mucli do they cost him ? Atis, 13 cents, 

2. John frivds $1,37-]^ for a p«iir of shoes, 25 cents for a 
pMi-knifc, and 12-i cents for a pencil: how much does he 
pav for all ? 
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OPERATIOxV. 
$1, 37 6 

25 
12 5 



JBl, 


75 




OPERATION. 


*o, 


50 






12 


5 




30 




«o, 


92 


5 



^e first recollect that half a cent is 
equal to 5 mills. We then place the mills 
under each other, the cents under cents, 

and the dollars under dollars. . We then 

add as in simple numbers. 

3. James gives 50 cents for a dozen 
oranges^ 12^ cents for a dozen apples, and 
30 cents for a pound of raisins: how 
much for all ? 



Hence, for the addition of Federal Money, we have the 
following 

RITLE. 

§ 49- I* Set dawn the rmmbers to be added under one 
another^ so that dollars shall fall under dollars^ cents under 
cents^ and mills under mills, 

II. TJien add up the several columns as in simple num- 
bers^ and place the separating point in the amount directly 
under those in the columns, 

Q. How do you set down Federal Money for addition ? How do 
you add up the columns ? How do you place the separating point ? 

EXAMPLES. 

1. Add $67, 21 4, $10, 04 9, $6, 04 1, $0, 27 1, 
together. 

$ cts. m. 
81, 05 3 
67,41 2 
95, 37 6 
87, 06 4 



J^-^ 


.(^•) 


$ cts, m. 


$ cts. 771. 


67,21 4 


59,31 6 


10, 04 9 


87, 42 5 


6,04 1 


48, 87 2 


0,27 1 


50, 70 8 


$83, 57 5 


$252, 32 1 


(4.) 


(5.) 


$375,02 1 


$27, 09 8 


2,09 6 


325, 59 2 


0,47 9 


25, 00 3 


3,01 2 


9, 90 9 


$380, 60 8 


^:iSS, 21) 2 



$330, 90 5 

(0.) 

,00 9 

0,01 1 

0,00 1 

46, 07 9 

$53, 70 
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APPLICATIONS. 

1. A grocer purchased a box of candles for 6 dollars 89 
cents; a box of cheese for 25 dollars 4 cents and 3 mills; 
a keg of raisins for I dollar 12^ cents, (or 12 cents and 5 
mills;) and a cask of wine for 40 dollars 37 cents 8 mills : 
what did the whole cost him ? Ans/9>7^j 43 6. 

2. A farmer purchased a cow for which he paid 30 dol- 
lars and 4 mills; a horse for which he paid 104 dollars 60 
cents and 1 mill ; a wagon for which he paid 85 dollars 
and 9 mills : how much did the whole cost ? 

MM, 9 

3. A man is indebted to A, $630,49 ; to B, 925 ; to C, 
87^ cents ; to D, 4 mills : how much does he owe ? 

Ms. $656, 36 9. 

4. Bought 1 gallon of molasses at 28 cents per gallon ; 
a half pound of tea for 78 cents ; a piece of flannel for 12 
dollars 6 cents and 3 mills ; a plough for 8 dollars 1 cent 
and 1 mill ; and a pair of shoes for 1 dollar and 20 cents : 
what did the whole cost ? *Bm8, 

5. Bought 6 pounds of coffee for 1 dollar 12^ cents ; a 
wash-tub for 75 cents 6 mills ; a tray for 26 cents 9 mills; 
a broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87^ cents : what is the 
whole amount ? Ans, $7,95 2. 

6. What is the entire cost of the following things : viz. 
2 gallons of molasses 57 cents ; half a pound of tea 37^ 
cents; 2 yards of broad cloth $3,37^ cents; 8 yards of 
flannel $9,^ 5; two skeins of silk 12 J cents, and 4 
sticks of twist 8^ cents. 

SUBTRACTION OF FEDERAL MONEY. 

1. John gives 9 J cents for a pencil, and 8 cents for a 
top : how much more does he give for the penci^than top ? 

Ans. $0,01 5. 

2. A man buys a cow for $20,37, and a calf for $4,50 • 
/low much more does he pay for the cow than calf? 
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We set down the numbers as in 
addition, and then subtract them as 
in simple numbers. 



OPERATION. 

$26, 37 
4, 50 

821,87 



Henre, for subtraction of Federal Money, we have ihe 
'ollowiDg 

RUI.E. 

§ SO. Place tlie lesser number under the greater so thai 

ihit commas^ or separating points^ sliall fall directly under 

tach other ; then subtract as in simple numbers^ and place the 

separating point in the remainder directly under those above, 

Q. How do you set down the numbers for subtraction ? How do 
7M sobtract them f How do you place the separating point in the 
renudnderf 

EXAMPLES. 

(!•) (2.) 

From $204, 67 9 From $8976, 40 

TVke 98, 71 4 Take 610, 09 8 

Remainder $105, 96 5 Remainder $8366, 30 2 

(3.) (4.) (5.) 

$020, 00 $327, 00 1 $2340, 

19, 02 1 2, 09 29, 33 

$600, 97 9 $ 324, 91 1 $2319, 67 

6. What is the diflerence between $6 and 1 mill? Be- 
tween $9,75 and 8 mills ? Between 75 cents and 6 mills ? 
Between $87,35 4 and 9 mills } 

7. From $107, 00 3 take $0, 47 9. Ans. $106, 52 4. 

APPLICATIONS. 

1. A man^s income is $3000 a year; he spends $187,50 : 
how much does he lay up? ^ns. $2812,50. 

2. A man purchased a yoke of oxen for $78, and a cow 
for $26, 00 3 : how much more did he pay for the oxen 
than for the cow ? •/Ins. 

3. A man buys a horse for $97,50, and gives a hundred 
dollar bill: how much money ought he lo Yece\N^WO«J> 

Ans. %l.»^vs. 
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4. How much must be added to $60, 03 9 to make the 
sum $1006,40 ? Ans. 

5. A man sold his house for $3005, this sum being 
$98, 03 9 more than he gave for it : what did it cost him ? 

Ans, $2906, 96 1. 

6. A man bought a pair of oxen for $100, and sold them 
again for $75,37j : did he make or lose by the bargain, 
and how much ? Ans, He lost $24, 62 5. 

7. A man starts on a journey with $100; he spends 
$87, 57 : how much has he lef^? Ans. $12,43. 

8. How much must you add to $40, 17 3 to make $100 ? 

9. A man purchased a pair of horses for 450, but find- 
ing one of them injured, the seller agreed to deduct 
$106, 32 5 : what had he to pay ? Ans, $343, 67 5. 

MULTIPLICATION OF FEDERAL MONEY. 

1. John gives 3 cents a piece for 6 oranges: how much 
do they cost him ? Ans, 18 cents, 

2. John buys 6 pair of stockings, for which he pays 
25 cents a pair : how much do they cost him ? 

3. A farmer sells 8 sheep for $1,25 each : how much 
does he receive for them ? 



We multiply the cost of one. sheep by 
the number of sheep, and the product is 
the entire cost ? 



OPERATION. 

$1,25 

8 



$10,00 



Hence, for the multiplication of Federal Money by a 
simple number, we have the following 

RUIiE. 

§ ^ 1 . Multiply as in simple numbers^ and the product 
will be the answer in the lowest denomination mentioned in 
the multiplicand; th^en reduce the product to Ubllars ana 
cents, 

Q. How do you multiply Federal Money ? What will be the deno- 
mination of the product f How will you then reduce it to dollars and 
cents f 
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EXAMPLES. 

1. Multiply 375 dollars 28 cents and 2 mills, by 8; 
also, *475,87 by 9. 

OPERATION. (2.) 

S375, 28 2 $475, 87 
8 9 

Product $3002, 25 6 Product $4282, 83 

$3, 00 4 $89, 07 9 $81, 99 2 

12 7 6 



$36, 04 8 $023, 55 3 $491, 95 2 

APPLICATIONS. 

1. What will 55 yards of cloth come to at 37 cents per 
yard? A'ns. $20,35. 

2. What will 300 bushels of wheat come to at $1,25 
per bushel ? Jins, $375. 

3. What will 85 pounds of tea come to at 1 dollar 37 J 
cents per pound ? 

In this example we first consider that 
^ of a cent is equal to 5 mills. Then 
as $1,37 5 contains more figures than 
85, we multiply by the 85, knowing that 
the product will be the same which 
ever number be made the multiplier. 
The product 116875 is in mills, which 
is reduced to dollars and cents as 
before. 

4. What will a firkin of butter containing 90 pounds 
come to at 25^ cents per pound ? IB^m, $22,95. 

5. What is the cost of a cask of wine containing 29 
gallons, at 2 dollars and 75 cents per gallon ? 

Am, $79,75. 

6. A bale of cloths contains 95 pieces, costing 40 
dollars 37^ cents each : what is the cost of the whole 
bale ? Ans. 

7. What is the value of 300 hats at 3 dollars and 25 
cents apiece ? Jius. %^*l^« 

4» 



OPERATION. 

1375 

85 

0875 
11000 

116875 

^TW. $116,875 
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8. What is the value of 9704 oranges at 3^ cents each ? 

Jns. $339,64. 

9. What will be the cost of 356 sheep at 3J dollars a 
head? ^i». $1157 

10. What will be the cost of 47 barrels of apples at Ij 
dollars per barrel ? Ans, 

11. What is the value of 6000 bricks at 4,37^ per 
thousand ? Jhts. ^6^25. 

DIVISION OF FEDERAL MONEY. 

§ 89, To divide a sum expressed in dollars, cents, and 
mills, by a simple number. 

RUI.E. 

I. If the number to be divided contains dollars cents ad 
miils^ divide as in simple numbers^and separate the quotkti 
into dollars cents and mills, 

' II. But if the number to be divided contains only dolUrSi 
or dollars and cents^ bring it to mills by annexing ciphen: 
then divide as irt simple numbers^ and separate the quoHaiA 
as before, 

Q. How do you divide in Federal Money 7 When the zmmbcr to 
be divided contains only dollars, how do yoa divide f 

EXAMPLES. 

I. Divide $4, 62 4 by 4; also 87,25 6 by 5. 

OPERATION. OPERATIOir. 

4)t4, 62 4 5)»87, 25 6 

•1, 15 6 ^17, 45 IJ 



2. Divide $37 by 8. 

In this example we first reduce the 
$37 to mills by annexing three ciphers. 
The quotient will then be mills, and 
can be reduced to dollars and cents, as 
before. 



OPERATIOV* 

8)»37, 00 
• 4,62 5 
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3. Divide $56, 17 by 16. 



In this example we find the 
quotient to be 3 dollars 51 
cents, and a remainder of 10 
mills, which being divided by 
16 gives 1^ of a mill. 



OPERATION. 

16)*56, 17 0(*3, 51fg. 
48 



81 
80 



17 
16 



10 



The answer is always sufficiently exact when it is true 
vithin 1 mill, and therefore the remainder in mills may 
always be neglected. But in common business the quotient 
figure in mills is neglected. When, however, such quotient 
figure is greater than 5, one may be added to the cents. 
The sign -f* is added in the examples, to show that the 
dirision may be continued. 

Q. When is the answer sufficiently exact ? In common business 
Mthe mills considered ? When they exceed five, what do you do f 
How do you denote that the division may be continued ? 

4. Divide $495, 70 4 by 129. Ans. $3, 84 +. 

5. Divide $12 into 200 equal parts, ^/w. $0, 06. 

6. Divide $400 into 600 equal parts. Ans, $ +. 

7. Divide $857 into 51 equal parts. Ans. $16, 80 +. 

8. Divide $6578,95 in 157 equal parts. 

Ans, $41, 90 4 +. 

9. Divide $248,54 by 125. Ans. $ +. 
10. Divide $100 by 33. Ans. 3, 03 +. 

APPLICATIONS. 

1. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard ? 

Ans. $3,50. 

2. If $600 be divided equally among 26 persons : what 
will be each one's share ? ■ Ans. 23,07 -f . 

3. Divide $18000 in 40 equal parts: what is the value 
of each part } Ans. $ 

4. Divide $3769,25 into 50 equal parts : what is one 
part? Ans. $75,38 +. 
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5. A fanner jorchased a farm containing 725 acres, foi 
which he paid $18306^5: what did it cost him pefacite i 

JStns. •20^0. 

6. A merchant buys 15 bales of goods at auction^ for 
which he pays ClOOO : what do they cost him per bale ? 

.Au.tCf6^6S6rf. 

7. A droyer p&ys C1250 for 500 sheep : what «lu4i Jw 
sell them for apiece, that he may neither mtkeiMr loae % 
the bargain? rJinM. .i 

8. The dairy of a fiurmer prodnoes 4M00^aiid he Im 
25 cows : how much does he make by each cow ? 

0. A farmer raeeifw 9840 for the wool of 14ip4 ^ 
how much doe^'ipich sheep produce him ? J3i$. j 

APPLICAT l^^I ir THK FQITR TS^ttDlMo mhH. ''^ 

1. A fiunmnHra yoke of oxen for 18(1^5^^ cffirs 
for t29 each^Hybec^ at 92,50 a head; and 3 colts, cMe 
for 925, the offlpT tWo for'^^980 apiece : what 4id ^4»- 
ceive for the whole lot ? '.Au£*Ml4M 

2. A mette^atit buys "6 hiiiSB of goods, «Ml' AMMaM| 
20 pieces of -brbadelolh, and each )^e ^ThtcmMiMtt'hdl^ 
tained 29 yards ; the whole cost him $15660 : how mb^r 
yards of cloth did he purchase^ and how much did it^ipoet 
him per yard ? ' /i«, $ ^^^ yards^ . 

•*^- ^ 94,50 per jmt 

3. A man dies leaving an estate of 933000 to be equally 
divided among his 4 children, aAer his wife shall hai^e 
taken her third. What was the wife% portion, and what 
the part of each child ? ^ J 

4. A pers(m,aell8 3 cows at 925 each; and a yoki'd 
oxen for 965 : he •agrees to take in payment QO'liwe^: 
how much do his sheep cost him per head ? 

Ans. 92, 38 a 4- 

5. A persoa settling with his butcher, finds Uiai'fie Is 
charged with 126 pounds ipf beef at 9 cents per po^^; 
85 pounds of veal at 6 cents per pound ; 6 pair of fowb 
at 37 cents a pair ; and three hams at 9I950 each : how 
much does he owe him ? ''' Jlns, 923,19 



•■' 
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i. A &nner agrcM to famuh a merchBiit 40 buahvk 
of 17a at 63 centB per buihel, and to take hit pay in coSee 
il.J^QpUa a pound: how much cofiee will he receive? 
■*•*• 

T> Jl ^nner. barguna with hia tailor for a new coat 
mjraKJBOiit)ii,anew veat eveiy three months, and three 
ffmcf pamaloona a TW: the coaia to coat f29,50 each, 
lie nrti.93 a piece, and Oie pantaloons #12 a pair : at the 
■rf oC too yeata.hflv ouich did he owe him ? 

.■■,., -«. . .««*. i21«. ' 

'^■Jttknmn raiaea 800 bnabela of wheat, for which ho 
#fi«Wl|R43Tiper'biBh(4i BM4>DBhela of potatoeaatSB 
tm^-btnhel ; 1000 bndiela of oata atS4 cents a bushel, 
od 7fiyta98 of hay.^ which he Teceives 10 dollars per 
<«: bow VUfib do«i tlu whole come to i 

■ ■ ,^- tsamfio. 

9. A farmer has six ten.^cn lots in' OM^' of which be 
pnuras 6 cows : each cow produces 112 ponads of buttar^ 
Jbr which he receives 18^ eenta per ponod : the expenses 
oT each cow are 9 dotl^ and « half; how Auch does be 
Qske by his tbiry i Ana. •547,92. 

''Mi A'BMnPlM^ABtSOOO aheep, with the condition that 
b'l^rto. t/Mr Ai«0 fourths of what the produce aAer 
Mft(£(tg thri Expenses of shearing : they yield 4 pounds 
tf wool a head, which is sold at 47^ cents per pound. 
^(jtpnu»«rsheAili;'is one tenth of the whole: what 
'Mlihtf<HiAiMof theaheepreeeire? Ata. 

1 L A man lets out his &rm on shares. He b to have 
h^_ ^jfn^j one third the price of the hay, and one 
in^teriyl^'lfieraailS of' die lire stock. At the end of the 
BBie, there tufa b^ f^^SS^ MO huiheb of wheat worth 
$1^^ 3 buahel, 3D0 btuhels of oata worth 37| cents a 
^oahef, 23O bunheb ci{ com worth 80 cents a bushel, 86 
tons of hay wonh $18 a ton; and the increase of the live 
stock, liatl been, 5 twti years old worth 98 a piece, 8 calves 
V^lh #5 a piece, 10 sheep worth 33 apiece, a colt worth 
430} ftnd a pair of steers worth 928,50: how much was 
&fe onaer of the laiid to receive i Jiiu. 91056,12^. 
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BILIfS OF FARCELS. 

New York, May 1st, 1837. 
Mr. James Spendthrift 

Bought of Benj. SavealL 

16 pounds of tea at 85 cents per pound - - - 
27 pounds of coffee at 15J cents per pound - - 
15 yards of linen at 66 cents per yard - - - 



$27, 68 5. 



RecM payment, Benj. SavealL 



Albany, June 2d, 1837. 

Mr. Jacob Johns Bought of Gideon Chmld. 

36 pounds of sugar at 9^ cents per pound - - - 
3 hogshead of molasses, 63 galls, each > 
at 27 cents a gallon ---- j 
5 casks of rice 285 pounds each, at 5 cts. per pound 
2 chests of tea 86 pounds each, at 96 cts. per pound 



Total cost $290,82. 
Rec'd payment. For Gideon Gould, 

Charles Clark. 



Hartford, November 21st, 1837. 
Gideon Jones Bought of Jacob Thrifty. 

69 chests of tea at $55,65 per chest - - - - 

126 bags of cofiee, 100 pounds each, at 12^ cts. 
per pound --------- 

167 boxes of raisins at $2,75 per box - - 

800 bags of almonds at $18,50 per bag - - - 

9004 barrels of shad at $7,50 per barrel - - - 

60 barrels of oil 32 gallons each, at $1,08 per gall. 

Amount $90277,70. 
Received the above in full, Jacob Thrifty. 
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DENOMINATE NUMBERS. 

{S3. There are other denominate numbers besides 
those oi Federal Money. For example, 6 yards of cloth 
is a denominate number, the unit^ 1 yard of cloth, being 
denominated or named. 

Two numbers are of the same denomination, when they 
have the same unit, and of difierent denominations when 
they have different units. 

For example, 8 feet and 10 feet are of the same denomi- 
nation, the unit being 1 foot ; but 30 feet and 60 yards are 
of different denominations, the unit of the first being 1 foot, 
aad the unit of the second, 1 yard. 

Q. What is a denominate number ? (see $ 45.) What is the unit 
of 6 yards of cloth t When are two numbers of the same denomina- 
tioQ i Give an example. When of different denominations ? Give 

an example. 

§34. The following Tables show the different kinds of 
denominate numbers in general use, and also their relative 
values. 

ENGLISH MONEY. 

The denominations of English Money, are guineas, 
pounds, shillings, pence, and farthings. 

TABIiB. 

4 farthings marked far. make 1 penny marked d, 
12 pence - - - 1 shilling - s. 

20 shillings - - - 1 pound . - £. 

21 shillings - - - 1 guinea 

£ 8 d far. 

1 » 20 = 240 =s 960 
1 = 12 = 48 
1= 4 

Note. — Farthings are generally expressed in fractions of 
a penny. Thus, for 1 fartliing we write Jd, for 2 farthings, 
^, and for 3 farthings, ^d. 

O. What arc the denominations of English Money ? Repeat the 
table. How are farthings generally expressed ? 
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REDUCTION OF DENOMINATE NUMBERS. 

§ SS. Reduction is changing the denomination of a 
number without altering its value. 

For example, 42 dollars and 35 cents are expressed in 
different denominations. 

But 42 dollars are equal to 4200 cents, 

Add 35 cents, 

the sum 4235 cents is ^ual to 42 
dollars and 35 cents. Here we have brought the numbers 
to the same denomination without altering their value. 

Again, if we have 24 shillings, we can reduce them to 
pounds and shillings : for, since 20 shillings make 1 pound, 
24 shillings are equal to £l 4s. Here we have again 
changed the denomination without altering the value. 

We may take, as another example, 3 yards and reduce 
it to inches. Now, since 3 feet make a yard, and 12 
inches a foot, we have 

3x3=9 feet; and 9x12=108 inches. 

If, on the contrary, it were required to bring inches into 
yards, we should first divide by 12, to bring them into 
feet, and then by 3 to bring the feet into yards. Thus, 

108 inches -5-12=9 feet; and 9 feet H-3=3 yards. 

We therefore see, that reduction of denominate numbers 
generally, like that of Federal Money, is divided into two 
parts. 

1st. To reduce a number from a higher denomination to 
a lower. 

2d. To reduce a number from a lower denomination to 
a higher. 

Q. What is reduction? How many pounds and shillings in 24 
ehillings ? How many feet in a yard ? How many inches in a foot f 
How many ieet in 3 yards ? How many inches in 3 yards ? How many 
jfeet ill 72 mchcs ? How many yards ? Into how many parts may re- 
ductjon o/ denominate ntimbers be divided ? Name them. 
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CASE I. 

§S6. To reduce denominate numbers from a higher 
denomination to a lower. 

I. Consider how many units of the next lower denomina- 
tion make one unit of the higher, 

IJ. Multiply the higJier denomination by that number j and 
M to the product the number belonging to the louder : we 
Ml then have the equivalent number in the next lower de- 
f^nunation, 

ni. Proceed in a similar way through all tlie denomina- 
iim to the last ; the last sum will be the required number. 

9> How do you reduce numbers from a higher to a lower denomi- 
Bilioaf Repeat the rule. 

EXAMPLES. 

1. Reduce 9 yards and 6 feet to inches ? 

OPERATION. 



We first bring the yards to feet, 
ndthen add the 6 feet, after which 
^reduce the whole to inches. 



9 
3 



27 

6 feet to be added. 



33 
12 



396 inches. 



2. Reduce £27 6s Sd to the denomination of pence. 

OPERATION. 

£27 6s Sd 
20 



We first bring the pounds to shillings 
and then add the 6s ; we then bring the 
shillings to pence and add in the 8(2, 
giving for the answer, 6560 pence. 



540 
6s 

546s 
12 



6552 

Sd 

65G0r/. 



9S 
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OFERATION. 

£27 6s Sd 
20 



546« 
12 

6560 



^9». 1407092. 
^}i«. 10954. 
Ans. 87696. 
^f». 35003. 



in reducing, we often add the next 
lower denomination mentally without 
setting it down. Thus, when we mul- 
tiply by 20, we add the 6«, without 
writing it down, making in the pro- 
duct 6 in the units place : and when we 
multiply by 12 we say, 12 times 6 are 
72 and Sd to be added make 80. 

3. In J&1465 I4s 5d how many farthings ? 

4. In £45 128 lOdy how many pence ? 

5. In 87 guineas, how many farthings ? 

6. In £145 IQs lid, how many pence? 

CASE II. 

§ S7. To reduce denominate numbers from a lower 
denomination to a higher. 

RUI.E. 

I. Consider how many units of the given denomination 
make one unit of the next higher ; and take this number for 
a divisor: divide the given number by it and set down the 
remainder^ if tJiere be any. 

II. Divide the quotient thus obtained by the number of units 
in the next higher denomination^ and set doum the remainder, 

III. Proceed in the same way through all the denominor 
tions to the highest ; tlie last quotient with the several re- 
mainders annexed, will give the answer sought, and if there 
be no remainders, tJie tost quotient will be tJie answer. 

Q. In reducing from a lower denomination to a higher what do you 
first do ? What next ? and what next ? 

EXAMPLES. 

1. Reduce 3138 farthings to the denomination of pounds. 

T.I* 1 /*«!**! 



In this example we first divide 
by 4, the number of farthings in 
a penny; the quotient is 784 
pence, and 2 farthings over. The 
784 pence are then divided by 
12, the number of pence in a 
shilling. The quotient is 65 
shillings and four pence over. 



OPERATION. 

4)3138 

12)784. 2 /ar. rem. 
2|0)6|5 . . 4d. rem. 
o . . 55. rem. 
Ans. £Sls 4d 2 far. 
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The 65 shillings are then divided by 20, th© number of 
shillings in a pound, the quotient is £3 and a remainder of 
5 shillings. Hence, JuS hs 4d 2 far, is the value of 3138" 
farthings. 

Note. — ^The same rules apply to all the denominate 
nimibers. 

2. Reduce 3658 inches to yards ? 

Ans, 101 yards^ Ifoot^ 10 inch. 

9. In 80 guineas, how many pounds ? Ans. i^84. 

4. In 1549 farthings, how many pounds shillings and 
pence? Arts. £l I2s 3^d, 

5. Reduce 1046 pence to pounds. Ans. £4 75 2d, 

6. Reduce 4704 pence to gumeas. Ans, IS guineas 145. 

7. In 6169 pence, how many £ ? Ans, £25 14s Id. 

PROOF OF REDUCTION. 

§ 58* After a number has been reduced from a higher 
denomination to a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the results 
agree the work is supposed right. 

EXAMPLES. 

1. Reduce £15 7s 6d to the denomination of pence. 

OPERATION. PROOF. 

15 12)3690 

_20 2[0)30|7 . . . . 6d Rem. 

307 15 ....7s Rem. 

12 
3690 ^ns, £15 7s Gd. 

2. In £31 8s 9d 3 far, : how many farthings ? Also 
the proof. 

3. In £87 14s S^d : how many farthings ? Also the proof'. 

4. In £407 19s llfd: how many farthings? Also the 
proof. 

TROY WEIGHT. 

§ S9' Gold, silver, jewels, and liquors, are weighed by 
this weight. Its denominations are pounds, ounces, penny- 
weights, and grains. 



94 
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tabIiE:. 

24 grains, gr, make 1 pennyweight, marked jcnot. 
20 pennyweights - 1 ounce - - - - oz, 
12 ounces - - - 1 pound - - - - Ih, 

lb, oz* pwt, gr* 

1=:12=:240=:5760 

lr=. 20== 480 
1= 24 

Q. What things are vr&ghed by Troy weight ? What are its deno 
minations ? Repeat the llible. 

SXAMPLES. 

1. Reduce 16/^. lloz* l6pwL to pennyweights. 

OPERATION, 

16/3. 

12 oz. 
In this example, we first mul- 
tiply by the number of ounces in 
a pound, and then add the ounces ; 
we then multiply by 20 and add 
the pennyweights. 



192 
1 1 oz, added. 

203 
20 pwt, in an os. 



4060 

1 5 pwt, added. 

4075 pennyweights. 

2. In 25ZJ. 9oz, Opwt 20gr. : how many grains ? 

Ms, 14834( 

3. Reduce 6490gr. to pounds. 

We first divide by operation. 

24) 6490 



the number of grains in 
a pwt,\ then by the 
pwts, in an oz,] then 
by the ounces in a lb. 



2|0)27|0 10^ . remainder. 
12)13 . . lOjpz^^ remainder. 



1 . . 102. remainder. 



Ans, lib, loz, lOpwt. lOgi 
4, In 078618 grains, how many pounds ? 

Ans. 117 lb, 9oz, I5pwi, 18^ 
6. Reduce 8794pt&^ to pounds. 

Ans, SQlb, loz. 14pw. 
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APOTHBCARIES* WBIGHT. 

§ 69. This weight is used by apothecaries and physi- 
cians in mixing their medicines. Its denominations are 
pounds, ounces, drams, scruples, and grains. The pound 
and ounce are the same as tlie pound and ounce in the 
Troy weight; the difference between the two weights 
consists in the different divisions and subdivisions of th« 
ounce. 

TABIiB. 

20 grains, gr. make 1 scruple, marked 9. 

3 scruples - - 1 dram, - - - 5. 

8 drams - - - 1 ounce,* - - 5« • 
12 ounces - - - 1 pound, - - lb. 



lb 


5 


z 


9 


^• 


1» 


a2= 


=96= 


288=r. 


5760 




Ir 


= 8= 


24= 


480 






1=<: 


3= 
1 = 


60 
20 



^. What is the use of the Apothecaries' weight f What are its 
wminationB ? Of what value are the pound and the ounce ? Repeal 
tl>e Table. 



EXAMPLES. 

1. Reduce 92> 83 63 29 12gr., to grains. 

We first multiply by the num- 

^ of ounces in a ZZ>., and at 

the same time add in the 

ounces. We next multiply by 

the number of drams in an 
ounce and add in the drams: 
we then multiply by the number 
of scruples in a dram and add 
in the scruples ; and lastly, we 
multiply by 20 and add in the 
grains. 

2. Reduce 27* 95 63 19 to scruples. 

Ans, 8011 scruples, 
d. Reduce 94nj II5 13 to drams. Ans, 9113 drama. 



OPERATION. 
9 
12 

116 ounces. 
8 

934 drams. 
3 

2804 scruples. 
20 

Jins, 56092 grains. 



i 
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4. In 56092 grains, hQw many pounds ? 



OPERATION. 

2|0)5609|2 
3)2804 . . I2gr 
8) 934 . . 29. 

1 2) 116 . . 63. 

9*85. 



We first divide by 20, the 
Dumber of grains in a scruple : 
then by 3 the number of scruples 
in a dram : then by 8 the num- 
ber of drams in an ounce; and 
lastly by 12, the number of 
ounces in a pound. 

Ans, 9lb 8g 63 29 I2gr, 

5. Reduce 24033 grains to pounds. 

Ans, 4lb 23 Og 19 18^. 

6. Reduce 32044 scruples to pounds. 

^7w. lllfl>3§ 13 19. 

AVOIRDUPOIS W£I6HT. 

§ 61- By this weight are weighed all coarse articbs, 
such as hay, grain, chandlers' wares, and all the metals, 
excepting gold and silver. 

Its denominations are tons, hundreds, quarters, pounds, 
ounces, and drams. 

In this weight the words gross and net are used. Gross 
is the weight of the goods, with the boxes, casks, or bags, 
in which they are contained. Net is the weight of the 
goods only; or what remains after deducting from the 
gross weight, the weight of the boxes, casks, or bags. 

A hundred weight is 112 pounds, as appears from the 
Table. But at the present time, the merchants in our 
principal cities, buy and sell by the 100 pounds. 

TABIiB. 

16 drams dr. make 1 ounce, marked oz. 

16 ounces - - 1 pound, - - - lb, 

28 pounds - - 1 quarter, - - - qr. 

4 quarters - - 1 hundred weight, cwt. 

20 hundred weight, 1 ton, - - - - T. 

T. cwt. qr, lb, oz, dr, 

1=20=80=2240=35840=573440 

1= 4= 112= 1792= 28672 

1= 28= 448= 7168 

1= 16= 256 

1= 16 
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Q. What articles are weighed by this weight ? What are its deno- 
"ttiinations? What docs ffr<w« mean ? What does 7ipi mean ? Wliat 
is a hundred weififht ? H^w do they buy and sell in the principal cities ? 
Hepeat the Table. 

EXAMPLES. 

1. Reduce 5T. 8cm?/. 3qr. 2-ilb. ISoz. l-idr. to drams. 

OPERATIOX. 

5 

20 



We first multiply by 20 and add 
in the 8 hundred : we next multiply 
by 4 and add in the 3qr. ; next by 
^ and then add in the 24lh, ; next 
by 16 and then add in the 13o2.; 
and finally by 16 and add in the 
lUr. 



108 
4 

435 

28 ^ 



12204 
16 

195277 
16 



3124446 drams. 



8. Reduce 27T. 17cw?/. 29qr, 2Uh. to ounces. 

Ms, 101 147202. 
t. Reduce 94T. 19cm?/. Iqr. to quarters. Ans. 7 697 qr, 
4.'-.fieduce 3124446 drams to tons. 

4X4=16 ^1)?151111 

4)781111 ...2 

4+2=14dr. 



4X4=16^ 4)195277^... 3X 
( 4)48819 ... 1 



4v7«=:28 \ l)i?^- • • 3x4+l=13o«. 
^ i 7)3051 



7 )3051 
4)435 . . . 6x4=24Zft. 



2|0)10|8 . . . Sqr. 



5 ... Scwt. 
Jim. 5T. Scwt. 'Sqr. 24ZJ. 13oz. 14rfr. 
6. Reduce 108910592 drams to tons. 

Ans, 189T. 18cm?/. 2qr. 
6. Reduce 2998128 ounces to tons. 

Ans. 83T. 13cw?/. Oqr. 7lh 
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rONG MEASURE. 

§ 63. Long measure is used when length only is con- 
sidered. Its denominations are degrees, leagues, miles, 
furlongs, rods, yards, feet, inches, and barley-corns. 

TABIiE. 



3 barley-corns, bar make 


1 inch, marked tn. 


12 inches - - - 


1 foot, 


- A 


3 feet - 


1 yard 


yd. 


5^ yards or 16} feet - 


1 rod, perch, or 


pole, rd. 


40 rods - - - 


1 furlong, - 


- fur. 


8 furlongs or 320 rods 


1 mile. 


mL 


3 miles - - - 


1 league, 


- L. 


60 geographical or 69J > 
statute miles \ 


1 degree 


- deg, or 



Qc^ J (a great circle, or circum- 

360 degrees - - | fe^nce of the earth. 

mL fur, rd. yd. ft. in. 

1=8=320=1760=5280=63360 

1= 40= 220= 660= 7920 

1= 5}= 16i= 198 

1= 3= 36 

1= 12 

Note. — A fathom is six feet, and is generally used to 
measure the depth of water. 

A hand is 4 inches, and is used to measure the height of 
horses. 

Q. When is Long Measure used? What are its denominations? 
Repeat the tabic. What is a fathom ? What is a hand ? 

EXAMPLES. 

1. In 675 ft. lOin. 2har.; how many barley-corns ? 

We first reduce the feet 
to inches and then add in 
the 1 inches : we next re- 
duce the inches to barley- 
corns and add in the 2 
barley-corns. 



OPERATION. 

675 
12 

8110 
3 



Ans. 24332 barley-corns. 
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2. tn 59mi. Ifur. Z^rd. ; how many rods ? 

Ji 

3. In 194658 har.\ how many feel? 

We firet divide by ihe num- 
J bet of iKiey-corna in an inch, 
I and [hoa by die tumiber of iiicihea 



4. In 115189 rods, he 



Ans. MQtft. lin 
V many miles f 

^n*. 359mi.7fur 




Cl.OXa MEASURE, 

. Cloth measure ia used for 



g all kinds of 
( French, ElU English, 
■ Flemish, yards, quarters, nails, and inches. 



2j jnchea 

I 4 quarters 

y 3 quarters 

- S quarters 

S quarters 



TABIE. 

make 1 nail marked na. 

- 1 quarter of a yard qr. 

- 1 yard - - yd. 

- I Ell Flemish - E. Ft. 

- 1 Ell English - E. B. 

- 1 EU French - E. Fr. 



, Iq 35^. 3qr. 3na., how many nails 

e first reduce the yards to quar- 
"ters and add in the 3?r.; we next re- 
duce the quarters to nails and add in the 

tS. Reduce 49 Ells English to nails. 



OPERATION 

35 

4 

143 

4 

£ns. 575 ncL 

naila. 
■dru. 623na. 



a'A^^^ 



BEOUCTION or 




REDUCTION OF DENOMINATE NUMBERS. 



§ S5' Reduction is changing llie denomination of s 
number nitiiout allering its vulue. 

For example, 42 dollars and 35 cenia ere expressed is 
dilTerent denuminutiona. ^ 



3nis, ^J 

the sum 4^ cenia is ^ual to 42 
dollars and 35 cents. Here we liave brought the numbers 
to llie same denomination without altering their value. 

Again, if we have 24 shillings, we can reduce them to 
pounds and slullings: for, since 20 shillings make 1 pound, 
24 shillings are equal lo jCl 4s. Here we have again 
changed the denomination without alterhig the value. 

We may take, as another example, 3 yards and reduce 
it to inches. Now, since 3 feet make a yard, and 12 
inches a foot, we have 

3x3=9 feet; and 9x12=108 inches. 

If, on the contrary, it were required to bring inches into 
yards, we should first divide by 12, to bring them into 
feel, and then by 3 to bring the feet into yards. Thus, 

108 inches ^12=9 feet; and 9 feet -^3=3 yards. 

We therefore see, that reduction of denominate numbers 
generally, like that of Federal Money, ia divided into two 

1st. To reduce a number from a higher denomination lo 

2d. To reduce a number from a lower denomination lo 
a higher. 

Q. Whnt IB roducrion t How ninny pounds and Hbillin^ in 24 
■hillinesl Hiiw many feet in ■ yard [ lioiv nr- ■ ------- -- - ''--■- 



ducliim of denuniiDBle numbeisH dividod) 14 1 



3 yards J tlnw man 
I! nmriy yacia may le 



DXNOMINATB NUMBERS. 



101 



\ 



A. JR. P. Sq, yd. Sq. ft. 8q. in. 

I>.4»160==4840=43560s6272640 

lai 40=>1210»10890sl568160 

t& 30|» 272^= 39204 

1== 9=- 1296 

1» 144 

The Sorveyor'B or Gunter's chain is generally used in 
sunreTiug land. It is 4 poles of 66 feet in lengthy and is 
diyided into 100 links. 



•^- 



7^ inches make 

4 rods or 66 /i5. - - - 

80 chains - - - -. - 

1 square chain - - • 

10 square chains - - - 




1 linK,^arked - - 

1 chain, - - - - 

1 mile, - - - - 

16 square poles^ - - 



I 
c. 

mi. 

P. 



i 10 square chains - - - 1 acre, 

Land is generally estimated in square miles, acres, roods, 
nd square poles or perches. 

. , Q. For what is square.measare used ? What is a square ?. If eadi 
r ail be one foot, what is it calle^ f If each side be a yard, what is it' 
: srifed 1 How many souare feet does the square yard contain f How 
M'ibd namber of small squares contained in a laroe squaia f»uAdt 
Bifeat the Table, What chain is used in surreying laud ? How long 
ii it t How is it divided t Repeat the Table. Hdfis is land generally 
fiA^tedf 



W 



EXAMPLES. 

1. In 32M. 25A. 8R., how many square poles? 

OPERATION. 

32 

We first bring the square ^^ 

miles to. acres by midtiplying 
by ^0, and then add in the 25 
acres. ■ We next reduce to 
roods and add in the 3 roods : 
we then reduce to poles. ^ 



20505 
4 

82023 roods, 
4b 



Am, 8280920 P. 

2. Ifi 19 A. 2R. 37P., how many square poles ? 

Jlns. 3157 P. 



REDUCTION O^ - 

In reducing, we oflen add llie r 
lower denoDiinaliou mentally wiUiout 
selling it down. Thua, when we mul- 
tiply by 20, we add the 6*. without 
writing it down, making in the pro- 
duct 6 iu t)ie units plate : and when we 
muliiply by 12 we say, 12 times 6 are 
72 and 8d to be added make 80. 

3. In£1465Hs5(f how many rarihtngsi> ^m. 1407092. 

4. In £45 12» lOd, how many pence > ^ns. 109H. 

5. In 67 gniueas, how many farthings ? Ans. 87696. 

6. In £145 16s 11(2, how many pencei> J>u. 35003. 




5 37. To reduce deno. 
, to a higher. 



nale numbers from a lower j 



I. Consider hota many uttils of the given dcnomint 
make one wtU of ike next higher ; and lalce this mimherjk 
a divisor: divide the given manber by it and set down! 
remainder, if Uiere be any. -I^hi 

II. Divide the quotient thus obtained by the number q/'ttH^T' 
in the next higher denomination, and set dmcn the remainder. 

HI. Proceed in the same way llmmgh all the denomina- 
tiona to llie highest ; the last quotient leilh the several re- 
mainders annexed, will give the ansteer sought, and if th 
lie no TtTaaindeTS, ike fast quotient vAU he the answer, 
lo a bigher what di 



1. Reduce 3138 farthings I 
In this example we first divide 
by 4, the number of farthings in 
a penny ; the qnoiienl is 784 
pence, Hiid 2 farthings over. Tlie 
784 pence are then divided by 
12, the number of pence in a 
shilling. The quolient is 65 
sliillings and four pence over. 




DEHDMIIfATa mntBEAS. 
TABIE. 



m 



Ton. 



17ZS solid inches, S. in. make I solitj faot, S. ft. 

27 solid feet . - - - 1 solid yard, S. yd. 

40 feet of round, or 50 ) ^ ^^^ 

feel of hewn timber, J 

128 solid feel=Bx4x4, that is, al 

pile 8 feet in length, 4 feet in > 

width, and 4 feet in height ) 



Q. Forwhol is solid or cnbie measu 

iinibicynrdl How many cubic feci 
[ «iiileni of a solid equal to? Repeat tl 
I *MdT Haw mnny aalid (eat dues il a 



■e used ? Whnl are its deno- 
n cubic or solid fuol I What 
in a cubic yard? What is the 
e Table. What is a cord of 



1. Reduce M tons of round timber to solid inches. 

Jim. 967680 solid inches. 
B 2. In 55 cords of wood, how many solid feet? 
■ Ans. 7040. 

Il In 25 cords of wood, how many cord feet? 

^ns. cord _/i. 

h. Reduce 3058560 cubic inches to tons of ruund 




_ , We first dividi 
Hj 1728 the num. 
berof solid inches 13305 

a a solid foot, and 12090 

atby40thenum. -j^jjyj, 410)177|0 

of solid leeim 12096 ^ 

01)000 

^ns. 44 tons 10/;. 
5. Reduce 29100 solid feet to cords, ^na. 220 cords, 
a. Reduce 171UG-1 cord feet to cords. 

Arts. 21870 cords, 4 cord feet 



X0£ BKimCTION OP 

WTNE MEASURE. 

§ 66. Wine meamire ia used in meuimng all tiqniHs 
excepting beer and ale. Its denominojuM aie turn, pipeSf 
hogsiieada, barrels, gallons, quarts, piql^tbd gills. 

TABLE. 

make I pin^ 



quut, 

-, 1 pHo., 

1 barrel, 



4 gills, 

2 pints 

4 quarts ~ 
31i gallons 
63 gaUons 

2 hogsheadi 

2 pipes or 4 hogshead) 
(un. pi. hhd. bar. gal. at 

1 => 2 = 4 = 8 E> 252 = 10 



jf-^ - 1 hogshead) 



= 2016 = 



e^- 



S064 
4033 

= 2 = 63 = 252 = 504 = 2016 
1 = 31^ = 126 = 252 = 1008 

4 = 8 = 32 



1 = 



2 » 8 



Note. — Agallon,^ 

Q. What ii meiBured b; wine meas 
ima f Repeat the Table. What ia t 



containe231 cubic inches. 

ret What are its denomuia- 



ETAHPL&S. 

I 1 hogshead of wine, how many gallons ? 

OFERATIOIT. 



We first multiply by 4 the 
number of hog'^slieails in a (un 
and add in the 1 hogshead, aflec 
which we reduce to gallons. 



Ans. 1323 gal. 

2. Reduce 12 pipes 1 hogshead and 1 quart of wine 
to pints. .^. 1260Spt. 

3. ial tun of cider, how many gills .' \_ Aia. 8004 

• ■ jy ^ 



SKNOHIIMXB HOUBBKB. 

4. In 10584 quarts of wine, how many tuns ? 
4)10684 

63=7X3 I • ^i'-^'^'^Q 
* 9 )378 
4)4a 
JngTlOluju. ihhd. 
6> Reduce 201632 gills to tuns. 
e. Reduce 16128 gills of cider to H 

Ai^B OR be:e:r measuhe. 
} 87. Ale or beer measure is used in measuring ale, 
Ikw, and milk, lia denom illations are liogsheada, barrels, 
PiUons, quarts, and pints. 

TABLE. 



Ana. 25tu«e. Igal. 
ins. Ana. 2(uns. 



3 pints p(. make I quart, marked qt. 

4 qiiarts - - - - 1 gallon. - - - gal. 
38 gallons - ... 1 barrel, - - - har. 
B4 gallons - - - - 1 hogsliead, - - Ud. 


khd. bar. gal. qt. pi. 
l = li=64=215=432 

1=36=1^=298 

1= 2 






Note. — A gallon, beer measure, contain 


282 cubic 


.ftForwhalUBleorbeermeaBureuBcdt Whal a 
•Mt Repeat the Tible. How rnanj cubic inches ii 


oitadenomir.a- 
agidlon. beer 



EXAMPLES. 

1. Reduce 47Sar. IS^oZ. 4ql. to pints. Ans. 13072p(. 
8. In Zthhd. of beer, how many pints? Ant. 11684 
3. In 55832 pints of beer, how many hogsheads ? 
Ans. 

L1972 quarts of beer, how many barrels ? 
Arts. 45 liar. "7 gal 
. 
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DRY HBASUBE. 

§ 68- Dry oeaEure is used in measuring all Jty arCiclef 
eoch as grain, Ihiils, roots, salt, coal, &C. lis denom' 
tioiis ore cfaBlUrons, bushels, pecks, quarts, aud pints. 

TABI.EI. 

2 pints pt. make I quart, marked ql. 

B quaru - I peck, - pk. 

4 pecks - I bushel, - bu. 

3G bushels - I chaldron, - cA. 

ck. hti. pk. gl. pt. 

1 = 36=144 = 1152=2304 

1= 4= 



1 = 



18 



1 = 



Note. — A gallon Dry i 
inches. A Winchester bushel Is ISl inches in diamcler^'a 
inches deep, and contains 2150| cubic inches. 

Q. What M tha use of Dry meoflure t Whai are ifa der 
RepeU the inlile. W bat is iho coment ofagaUont I 
8 Winchester bushel t 



1. In 372 bushels, bow many pints? ^ns. 3i 

2. In 5 chaldrons Sl'ushels, liow many pecks? 

Ans. 

3. In 17408 pints, how many bushels? Ans. 

4. In 4220 pints, how many chaldrons ? 

Ans. Ich. 29hu. 3pk. 6 





IS of time t 


ire years, mont 


weeks, days, hour: 


;, minuter 


i, and seconds. 




60 seconds te 


c. make 1 minute, 


marked 


m. 


60 minutes 


_ - . 


1 hour, - 




hr. 


24 hoiirs - 


. - . 


1 day, - 




da. 


T day - 




1 week. 


. _ . 


wk. 


4 weeks - 




] month, 






13rooldHyai 


nd 6 bra. ) 


' 1 common 


or) 




or 305 day 


B,6hrB.i 


; Julian yei 


«,s - 


ST. 



DE!(OMI«ATE NUMBERS. 



J>2 


=305 


=8766= 


325000 = 


11557600 


1 


= 7 




10080= 


G04S0O 




1 


= 21= 


14-10 = 


66400 






1 = 


60= 


3600 



The whole days only are reckoned. The odd six 
hours, by accumulating fcir 4 years, make one day, so thai 
fvery fourth year contains 366 days. This is called l!ie 
Biwextile, or Leap year. 

Although the year is reckoned at 365rfa. 6Ar., it la in 
/act but 365da. 5hr. 48m. iSsec, and the diiTerence by ac- 
cumulating for 100 years makes about 1 day, ao that the 
wnennial years are not leap years. The leap years ara 
Msctly divisible by i. They are 1840, 1844, &c. 

The year is also divided into 12 calendar months, which 
wnitia an unequal number of days. 

Nam:: No. of Day. 
1 month Janunry, 
- February. 



March, - 
May,' . . 

jiiry,' - -, 

August. 
September, 
OiiiDber, . 
• November, 

- December, 

Tolal •iii5 
The additional day, when it occurs, is added to the 
nwih of February, ao tliat ihia mo;ith hss 29 days in the 
I ^p year. 

Thirty daya hath September, 
April, June, and November; 
All the real have thirty-one, 
Excepting February, tweiily-eight alone, 
,^Q. What SIS the denominHiions of I'ime ) How long ia a year t 
^^many dBy>in a common year! How many days in a Leap year I 
.m many calefadar monihs in a yeorl Namo ihem and iho num- 
B of days in each. How many daya has February in ilia leop 
*~* How do you remember which of the months have 30 diys, and 



1. Uow many seconds la a year of 365da. 6hr. ? 



We first reduce the days 
to hours and add in llie 6 
boars. We then muitiply 
by 60 which brings ilje 
whole to minuies, afier 
which we again muliiply 
by 60 which reduces the 
number to seconds. 



1466 
730 
8766 hoi 



J)12623040|0 

6|0}2 1038410 



^ns. 31557600 seconds. 

. 2. In 12 years of 365iia. 23hr. blm. 39sec. each, how 
"any seconds f ^m. 379*67108 ste. 

3, ]n 49 weeks, how many minutes > ^ns. 493920. 

In 12623U4U0 seconds, how many years of 365 days? 

OPERA Tion. 
We first divide by 00 which 
brings the number into min- 
utes. We Ihen divide again 
by 60 which brings il into 4x6=24 i 
hourB,thenby24 which brings 
it inlo days ; and lastly, by 365 
which gives the quotient in 1460 

,3jts. 4 years and I day. 

5. In 75G952018 seconds, how many years of 365 days 
each ? .3m. 24yr. Ida. ZGm. SSsee. 

6. In 5927040 minmes, how many weeks ? ^ns, 888. 

CIHCtftAR HEIASURE OR MOTION. 



5 70. Circidar 
and longitude, and aleo in 
ieavenly bodies. Every i 
iolo 360 equal parts, called degiees. 



estimating latitude 

he mofions of the 

ipposed to be divided 



DENOMINATE NCMBERB. 



' make 1 minute, marked '. 



=360=21600=1296000 

= 30= 1800= 108000 

1= 60= 3600 



. 10765'. 



*■ In a circlf 
*l. In 33295 



many secomls ? Jlns. 
how many circles ? 

Ajis. Ic. 5s. 88°. 16'. 
*■ In 27894 seconds, how many degrees ? 

Ana. T. 44'. fi4". 

TABLB OF PARTICULARS. 



\ 12 things 


make 


1 dozen. 




* 12 dozen 




1 gross. 




\ 12 gross, o 


14* dozen - 

ALSO, 


1 great gro 


3. 


20 things 


make 






112 ponndg 




I quintal of fish. 


24 aheeta o 


paper - - - 


1 quire. 




20 quires 




1 ream. 




1 How many thinga r 


mkas dozen? Ho 


w many dozen 


agroMf 


f naay groes a gron 


groBs? How man 


ihiiigs mnho 




;nf.ri,-,s 


rtloffishl Ho^- 


nany aheeta n 


q^"f 


a a ream J 






* 


BOOKS. 






iheet folded in two leaves is called 


folio. 




" folded in four leaves - a quarto, or 


Ua. 


■« folded in eight leaves - s 


n octavo, or 


8vo. 


* folded in twelve leaves - a 


duodecimo 


rl2mo. 



folded in eighteen leaves 



REDOCnoN OP 



Q. When a eheei U fa 
(billed in four loavcsl V 
twelve? When folded in eighteen) 



\- 



r3. In £85 89, liow many guineaE ! Atu, B1 guineat 
_^4. How many strokes does u regular clock strike "4 
'Tear of 366 days, striking once at one, twice at Iwo 
for the 24 hours in the day ? Ans. 

5. In 757 boxes of Bugar conlaining 2B/S. each, I 
many lona ? -9ns. iom, 

fl. How many corda are there in a pile of wood 1 

36 feet long, feet high, aud 4 feet wide ? ' 

Arts. 6 cords, and 6 eordfe 

7. A man has a journey to perform of 288 miles ; ei 
posing him to travel 12 lioura each day for 6 days in 11 
cession, at what rate must he travel per hour to accompli 
it in that time ? Ans. mil 

8. How many yarda of carpeting whicli is one j-acd 
width, will be required to carpet room 18 feet wide.q 
80 feet long ? Ans. ^t 

9. Reduce 346 Ella Flemish to Ells English. 1 

Ans. 207f-EZ/«;^ 

10. Suppose the number of inhabitanta in the Unit 
States to be 12 millions, how long would it take to cot 
them, counting at the rale of 50 a minute ? 

Arts. 106 days 16 kou 

11. A merchant wishes to bottle a cask of wine cc 
laining 63 gallons, into bottles conlaining one pint eac 
how mnny bottles are necessary f Arts. 

12. There is a cube, or square piece of wood, 3 fi 
or 24 inches each way ; how many small cubes of o 
inch each way can be sawed from it, allowing no waste 
sawing- Ans. 138S 



DBNOMINATE NUMBERS. 111? 

13. A merchant wishes to ship 295 bushels of flax seed, 
in casks containing 7 bushels 3 jiecks cacli : what number 
of casks are required ? Jlns. 38. 



ADDITION OF DBNOMINATE NUMBERS 

W 1. John buys a knife for Is 8d, anJ a bunch of quills 
^r Is 'Zd : wlwt do they coal him ? Jlns. 2s lOrf. 

2. James gives 4s 9d for a pair of shoes, and 3i and 4i 
for a pair of stockings : how much do they coat him ? 

^ns. 7s Id. 

13. How many hours in 8Ar.-f6Ar.+7Ar.+9Ar.? 
^ns. solas. 
4. In 9i/d.-\-7yd.'i-5iid.-{-6yd.: how many yards? 
.im. 2Gyd». 
9. How many pounds shillings and pence, ia £4 Hs Si, 
B I4j) Urf, and £156 ITslOdf 
We write the denominations under 
each other, and draw a line beneath 
them. We then add up the column 
of pence, and find the sum to be 30. 
Bui 30 pence are equal 



27 14 11 



£189 



^' 



o2shill 
therefore writ* 
down the 6 and carry 2 to the shil- 

lings. We then find the sum of the shillings to be 41: 
it 18, 2 pounds and I Bhilling over. Carrying the 2 lo 
t column of pounds, we find the sum to be 189. 

yTl- Addition of denominate numbers, like that of 
_™io numbers, teaches !iow to express the value of several 
feabera hj a single one, which is called their s^ini. 



! dmm the numbers to be added so that all the 
minaUons of the same kind iliall stand in 1Kb vom. 



lis ADDITION OF 

II. Begin vAth the column of the Jmoest dciiominalirm, and . 
9&i it up as in whole immbers. 

III. Then consider haw vutny unils of this denomination 
make one vnit of the next higher, and divide the sum by this 
number. Write dovm tlie remainder under the unils of its 
kind, and carry the quotient to lh6 next column^ at in addi- 
tion of simple numbers. 

IV. Proceed in tJie same way for all the columns to the 
last, and set dovm the aaire sum of the last column. 

The proof is the same aa in the addition of simple^ 
numbers. j 

0. What ia Addiiion of Denominnie Number? ? How do yoa' Mt 
down ihE numberg for Adiiiiioii ! Where do you begin lo odd I V/hA 
do you do wilh the first buju I Whal do you wrile oown I Whal do 
yoa carry lo iha nexi column ! How do you prova Addiiion I 



I. What it the snm'of £18 18* Sd, £14 13« 8(2, ami 
£16 17s fli? 

Note. — In simple nnmbera 10 
unils of any one of ilie columns, 
make one imit of the next left hand 
column 5 8. We therefore carry 
one for every 10, But in denomi- 
nate numbers the higher denomi- 
nations are formed differenlly. For 
example, 12 pence make 1 shilling, 
the unit of the next higher deno- 
mination ; and SO shillings make 1 pound. In passing 
frora pence lo Eliillings, we must therefore carry 1 for 
every 12, and 1 for CTery 80 in passing from shillings to 
pounds. And in general, we musl carry I for so many 
unils of the lower denomination as make one unit of ihe 
next higher. 



16 


18 


g 


14 
15 


17 


8 
6 


Sura 47 


U 


11 


30 


11 


2 


Proof 47 


D 


11 









(2.) 



75 18 7^ 
25 17 8} 
10 10 1(4 



705 17 3J 
354 17 2J 



1377 4 l{ 

TROY WEIGHT. 



467 U lOJ 
507 14 i\ 



Adding np the grains, we find 
their sum [o be 47 ; that is, Ipwl. 
and i3gr. : setting down 23, and 
cairying 1 to the pennyweights, 
we find their Bum to be 42 : 
that iB,2Dz. and 2ptet. Carrying 
2 to the ounces, we find their 
flUm to be 29; that is, 2lb. and Soz.: carrying 2 i 
pvimdS) and adding, we find their stun to be 350. 



Ih. 
Add 100 



4;w 


fi 


() 


ft 


fiO 


» 


2 


1 


7 


1) 





fl 





u 


10 


2H 








8 


a 


641 


8 


1 


la 



lb. ox. ptot. gr, 
171 G 13 14 
391 11 9 12 



31 21 









AFOTHILCARIES' WEIGHT. 






( 


Bi 


? 




9 fT- 


,^ 


,t ^ 




S 


3 






7 


'/ 


1 16 


11 


2 1 


17 


H 






17 


11 


7 


2 19 


7 


4 2 


14 





] 


13 


Rft 


fi 


ft 


7 


4 


1 


19 


2 


a 


U 


in 


y 


7 


1 13 


2 


5 2 


11 


7 


I) 


17 


g 


3 


4 


1 9 


11) 


1 2 


16 


5 


2 


J4 


16 


10 


3 


2 17 


8 


7 1 


13 


U 


1 







\ 



4 



Id 








ADDITION OF 
















AVOIRDUPOIS WEIGHT. 








cwt 


(?r 


lb. 


oz. 


dr. 


ton. 


cwt. 


9'' 


/J. 


0%. 


14 




25 


14 


9 


15 


12 




10 


Ill 


IH 


2 


2(1 


1 


15 


71 


H 


% 


fi 





H 


;i 


B 


7 


3 


83 


19 


3 


15 


5 


10 





18 


12 


11 


33 


7 





20 


14 


7 


a 


27 


:t 


a 


47 


11 


1 


27 


11 


(I 


1 


19 


K 


1 


G3 


5 


2 


1» 


7 


4 


H 


» 


111 


5 


12 


\H 


1 


14 


H 


12 


2 








13 


9 


7 





5 


10 


79 


J_ 


G 


15 


11 


340 


5 


2 


8 


2 



A merchant bought 4 barrels of potjish of the following 
weights, visi. Ist, 3cici. l^r. 25/i. 12oz. 3^3-.; 2d, 4cw(. l?r. 
ai/6. 4a;.; 3d, 4ciiit.; 4lli, Scio/. 3jr. 27(6. 15oa. \hd.T.: 
What was the entire weight of the four barrels ? 

Ans. IScici. Sjr. 19ZJ. Oos. 2dr. 

XONG MBASURB. 

i. mi.fiir.rd. 
la 2 7 39 
327 1 2 20 
87 1 15 



vrf. 


n- 


in. bar. 


ito 




11 2 


155 


1 


9 I 


327 





7 


60 


2 


1 2 


624 


1 


5 3 



CI.OTH MEASURE. 



lAND OR St^UARE MEASUHIi!. 



5?, yd. Sq.fl. Sq. i: 



6 375 2 35 

7 450 1 31 



Vt 277 



DENOMINATE NXTMBERS. 
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There are 4 fields, the Ist, contains 12A. 2R. 38P. ; 
the 2d, 4A. IR. 26P.; the 3d, 85A. OR. 19P. ; and the 
ith. 57 A. IR. 2P. : how many acres in the four fields ? 

Ans, 169 A. 2R. 5P. 

SOMD OR CITBIC MEASURE. 



S,yd, 
65 


25 1129 


C. S.ft, 
16 127 


C, 1 

87 


Cord feet 
9 


37 


26 132 


17 12 


%e 


7 


50 


1 1064 


18 119 


16 


6 


22 


19 17 


37 104 


^ 19 


5 


176 


18 614 


90 106 


151 


3 




WINE MEASURE. 




hhd, gal, qt, pt, 
127 65 3 2 


ton. pL hhd. gal, qt, 
14 2 1 27 3 


12 60 2 3 


15 1 2 25 2 


450 29 1 


4 2 1 27 1 


21 2 3 


5 1 62 3 


14 39 1 2 


7 1 2 21 2 


627 7 11 


50 1 38 8 




DRY M 


EASURE. 




ch, 
27 


hu. pk. qt pt, 
25 3 7 1 


ch, hu, pk, 
141 36 3 


qt.pi. 
7 2 


59 


21 2 6 3 


21 32 2 


4 1 


2 


12 7 1 


85 9 1 


3 


5 


9 18 2 


10 4 4 


1 8 


94 


22 3 7 1 

TI 


259 12 
ME. 


1 


yr. 


mo, wk, da, hr. 


wk, da, hr. 


m. sec. 


4 


11 3 6 20 


8 8 14 


55 57 


3 


10 2 5 21 


10 7 23 


57 49 


5 


8 1 4 19 


20 6 14 


42 01 


101 


9 3 7 23 


6 5 23 


19 59 


55 


8 4 6 17 


2 2 20 


45 48 


172 


2 1 4 


4 


60 


4 1 


41 34 






18 11 



36 leaves 
) making 20 r 20 Irom 



SUBTRACTION OF DENOMINATE NUMBERS. 

1. John has 3a 6 
much has he left ? 

2. James has 4s Qd and gives Zs 3d for a bunch c 
quills r how much has he left ? Ans. 2* 5 

3. What is the difference between £27 16s 8d i 
£19 nsOd.i 

In this example we 
cannot take Od from 
Bd ; we therefore add 
I2d to the 8d making 
ZOd, and then eay, 9 
from 30, 11 remains. 
Set down the 11, and 
carry I to 17 making 18: then say, 1 
18 ; set it down and carry o 
27 leaves 7. 

Or we may set down the minuend as on the right: 
£36 35s 20d. Then 9 from 20 leaves U; 17 from 35 
leaves 18; and 19 from 36, 7 remains. 

5 72- Hence ; for the subtraction of denominate num- 
bers we have the following 

RUtB. 

I. Set dffum the lesser number tinder the greater, placing 
lJ>e iarne denominations directly under each other. 

II. Begin jcilh the lowest denomination, and if the numhtr 
expressing that deiuminalion he less than the numher directli 
over it, make the suUractton aa in simple moMiers. But if 
U he greater, subtract it from the upper numher increased Jj 
so many units as malfe one tmit of the next higher denom.' 
nalion, and carry this one which has been borrowed to the 
nexthigherdenominaiion,asin3tihtraeiionofsimplemtmbeTi. 

III. Do llie same for alt the denominations, and set doten 
tAe several remainders, and they leiUfarm the true remainder. 



Add the remainder to the subtrahend— their sum should 
be equal to the minuend. 



DENOMINATE NUMBERS. 



Q. How do you wrile down ihe 
do yoii begin lo Eiibiract? When Iha nuniher 
ihan ilie one above ii, wbal do you do 1 Wber 
you do I How do you prove Sublraciijn ? 



for subtracdon I 
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When || 

what du ^^ 



4 13 3 20 



Take - 


- 15 


2 30 ( 


Remainder 


3 


38 1 


Proof - 


- 18 


3 28 




lb. 
273 


(3.) 

oz. pwt. gr. 




Take - - 


W 


10 18 21 


,Beniainder 


174 


I 1 3 


i 




(5.) 


From - - 


T. cwt. qr. lb. oz. 
7 14 1 3 6 


Take - - 


2 


6 3 4 11 


Remainder 


5 


7 1 26 11 



1 1 


4 


25 


iJ 


4 12 3 


31 






(4.) 








o^.pwl. 








III 


H 





10 : 


13 


20 


8 


10 : 


L4 


12 




(6.) 






wt. qr. 


lb. 


Oi. 


dr. 


14 2 


12 


10 


S 


3 


16 


15 


3 


7 2 


23 


11 


5 



, From 38mo, 2ici. Sdo, 7hr. 10m., lake lOmo. 3-wk. 

.. lOhr. 50m. Ms. 27 mo. 3iri-. 20Ar. 20m. 

Fe. From 17Cj7'. 8mo. Sick, ida., take 91)/r. 9nio. 2ioA. 

Jitis. Siyr. llmo. 5da. 

. From 6 Utna, take 3hhd. l^gal. 3qt. 

Am. ttms. gal. gt. 
. From £3, lake 3s. Jni. £2 17j. 

. From 2lb., lake 20gr. Tmy. 

Ans. lib. lloz. lOpiot. 4gT. 
la. From sa, lake IB I3 23 23. 

Ans. Tb ^ S -5. 
► ■13. From 9T., take IT. Uvti. %qr. 20/J. 15oi. Udr. 

^ns. 7T. 18cw;. Igr. "Hb. Oos. 2dr. 
. From 3 miles, lake 3/ur. 19ni. 



^ 



SCaTSAOTHMl' ia» 



APPLICATIONS 

1. Sold a merrfianl one quarter of beef for £3 7s 9d, 
one cheese for 9s Tii; 20 buahels of corn for £4 lOs lid; 
and 40 bushels of wheal for £19 12s B^d : how much did 
the whole come to? ^ns. £27 Os Il^d. 

3. Bought of a aijversmiih a teapot, weighing 3/6, 4Dt, 
9ptot. 21^r. ; one dozen of silver spoons, weighing Zlb. 
loz. Ipwi.; 2 diahea weighing 16lb. lOox. I5pint. IGgr.: 
how much did the whole weigh f 

Jlns. Z2lb. 4oi. Gpyjt. ISgr 

3. Bought one hogshead of sugar, weighing Ocici. Zqr. 

Vllb. 14oj:.; one barrel weighing 3cie(. 27^i., and a second 

barrel weighing Zcwt. dqr.-2Glb. 4m.; how nmch did the 

( whole weigh f ^tu. cwl. qr. lb. o%. 

' 4. A merchant buys two hogsheads of sugar, one 

weighing 8ciri. Sjr. 2WS.; the other, %cv>t. 2qr. 6!b.; he 

■eUs two barrels, one weighing Sewt-. Iqr. 12lb. l4oz. ; the 

other, 2aEt. Bqr. 151b. 6oz.: how much remains on hand? 

Jlns. \2cwl. 26/S. 12oi. 

5. A man sela out upon a journey and has 300 milea to 
IraTel j the first day he travels 9 leagues 2 milea 7 furlongs 
30 Toda; the second day 12 leagues 1 mile 1 furlong; 
the third doy 14 leaguea; the fourth day 15 leagiiea 2 
miles 5 furlongs 35 rods : iiow far had lie (hen to travel f 

^ns. 14L. Imi. \fur. 15rd. 

6. A farmer haa two meadowa, one coniaining &Ji. 3H. 
37P., the other contains 10^. 2fl. 25P.; also three 
pastures, the first containing 12*4. IR. IP., the second 
containing' 13^. 3B., and the third 6^. IR. 39P. : by 
now many acres does the pasture exceed the meadow 
land? ^ns. ^. R. P. 

1. Supposing the Declantion of Independence to have 

been published at precisely 12 o'clock on the 4ih of July 

1T76, how much time elapsed to the Ist of January 1833, 

Bt26 minutes past 3 P.M.? ^na. 58^r. ISlrfo. Zhr. 25m. 

8, A fanner haa three granaries, one for wheal, one for 

, ^e, and one for corn : he fills them all. His wheat 

. ipanary contains 657iw. 3pk. &ql.; the corn granary 

M76ii. \pk. Iqt.; the rye granary 459ii(. 2pk. lqt.\ how 



DENOMINATE NUMBERS. 



Jlns. 



much grain had he in all, and how niiicli mare wheat than 
J In all 1374iu. 2pk. Bqf. 
I Wheat more than rye I985u. 7qt. 

9. A father was born on the 8th of December 1759, 
his first flon. on tlie 4lh of June 17(J5 : wiiut was the differ- 
ence of their agea ? ^as. SSi/r. 5mo. 27da- 

10. A mcrehant has a bill lo pay of £600. " ' 
£Si50 I9s 9d in cash, a good note against A for £7S 10s 6d * 
sad a noU against B for £37 1 Is 0:2 : how much innney ' 
does he want to make the payment P Jns. £ s d. 

11. A tailor requires It/d. 3qr. 3na. of cloth for a father's 
coat, and lyd. Iqr. 3na. for each of two sons : the father . 
buys 6 yards, does he buy too much or loo little ? 

^ns. 1yd. Iqr. Ina. too much 

MULTIPLICATION OF DENOMINATE NUMBERS. 

1. Charles pays 6d for a pencil: How much will buy 
two pencils ? How much will buy 3 pencils ? 4 pencils f 
S pencils ? G pencils ? 

2. James puts 1 quart and 1 pint into a measure : Hovr 
)uld he put in a measure of twice the si 

B of three times the size i 4 limes the size? 5 tiniei-| 



s the s 

3, What is the product of 3s 4d multiplied by 2 ? by 3 ? " 
Ay 4 ? by 5 ? by 6 ? by 7 f by 8 ? by 9 ? 

', What is the product of lyd. Igr. multjpliei 
3 ? by 4 ? by 5 ? by 6 ? by 7 ? by 8 ? by D ? 
' 5. Multiply £3 9s lOd by 4 ? 
. In this example we say, 4 limes lOd 
W vre 40d, equal to 3s and 4(2. Set down 



1 by 2? 



►■*e4<iL 
PJ. are ; 



the li 



rlin 



Then 4 li 



3 36s and 3s lo carry make 
■qnal to £l and 19s over: sel down 
^he 19s. Then 4 times £3 are £12 
"and £l to carry make £13. 

We may conclnde from the examples 
a denominate number by a simple one, i 
nominate number as many limes as iher 
multiplier. 



3 9 10 



t, to multiply 
repeat the cle- 
B units in ths 



MULTtPLIOATIOir OF 



{ TS- When the simple number does not exceed 12. 
RUtE. 

I. Write down the dcnnminale number and tel the maid' 
pher under the Imeett denominalion. 

U. Multiply the Imcfsl denomination hy ike multiplier, 
tad see how many utUIs of llie next higher denominatioii 
are contained in the pi-oduct, and set down the ei:eess a» in 
addition. 

ni. Multiply the next higher denominalion ly the maW- 
plier and add the itni(s to be carried from the Ia.sl product;^ 
tlien reduce the sum to units of the next higher denomina-'. 
(iwi, w?ri/e dovm the excess and prnceed in the same way fot_ 
all the denominations, setting dovm the entire product when 
you come to the last. 

Q. What IB required wiies yoQ nraltiplaa denoaiinato nnmbei 

* "" ' ' aimer does not exceed I^ ' 

I begin to molupty f IMr 

EXAHPLBS. 



*i; 



by a aimpis onet When Uie uniple 
|how do you wrilB it dowQt How do " 
41 you carry t , 



(1.) (3.) 

B ( d T.OBl. qr. lb. ox. 

7 16 9 9 3 37 12 



9 3 26 



3. Multiply 9« 6d by 3 ? .&ns. £1 6i (id. 

4. What will 12 gallons of brandy cost at 03 6d per 
gallon ? ^ru. £5 I4«. 

5. What will Ocicf. of butter cost ftt £1 Us 5d per cwt. 

tAns. £14 %t 9i. 
TITOS. 

1. What is the cost ot 4 yards of cloth at £1 3s 6ii 
per yard ? 

OPE RATI OIT. 

The amount per yard multiplied by £\ 3s 6d 
(he number of yards will evidently 4 ; 

give the entire cost. £4 14s Od -W 
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will be the coat of 9 hats, f 



3. A farmer has 11 
I \pk. Sqt. : how much c 



t 9s 9d each ? 

^7W. £4 7s Bd. 
bags of com each cojilainiiig 2Sb 
orn in all Ihe hasrs i 

4. What is the cost of 12 bushels of wheat at 9s " '" 
"per bushel ? Ana. £ 

a. How much sugar in 12 barrels, each containing 3eio(;^ 

Sgr. 27/6. f Aiui. 2 T. 4ewt. 3qr. IGlb. • 

6. In 7 loads of wood, each coniaining 1 cord and 2,d 

Corf feet, how many cords ? Ans. 8 cords 6 cord feel. • 



f 74- When the simple number is greater than 12 a 
tt composite number. 

RULE. 

Multiply the denominate number hy one of llic eomponenl _ 
farts, or factors, and then multiply the product hij llie other 
factors in succession : llie last product is the one required. 



1. Multiply £6 2s dd by 4S=6x8. Ans. £294 12s. 

2. What will 24 barrels of flour cost, at £2 ll.j 8d per 
barrel? Ans. £62. 

3. What is the cost of 42ctaf. of tallow, at £1 lis 6d 



percwt? 

4. What is the cost of 120 dozer 
per dozen ? 

5. How much water will be contai 
each coniaining 62^aZ. Iqt. Ipt. Igi.f 



>f candles at 6s 9d 

Jins. £34 lOs. 

id in 96 hogsheads, 

Ans. 59SJ1 gallons. 



CASE til. 

( 73. When the simple number exceeds 12 and 
a composite number. 

RirtE, 

Mullipli/ the simple number by each of llie deTwminatioMM 
aeparately, and rednce each product to the higliesl denomina 
(ion named. Then add the several products together, ana 
their sum will be llie answer sought. 
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EXAMPLES. 



1. Multiply £6 Ss Sd by 13. 

13 13 13 

Sd 35 ^ 

dS65 



104^=85 Sd. 


395= jei 195. 


dS65 
1 


195 

85 8(2 


^ns. £67 


75 Sd. 



2. Multiply ^6 8s 9d by 139. 

139x9(2 = I26ld=£ 5 45 2d 
139x85 = 11125=^ 55 125 
139x^6 = ^£834 ==^834 00 



Jins. ^894 I65 Sd. 



3. Multiply £0 25 4d by 195. ^ns. Je22 Us. 

4. What is the cost of 46 bushels of wheat at 45 7}i 
per bushel ? 

5. What is the cost of llTcttrf. of raisins a,t £128 2d 
per cvvt. ? ^ns. ^130 35 dd. 

Q. How do you multiply when the simple number is jjeater thin 
12 and a composite number? How do you multiply when the nmpb 
number exceeds 12 and is not a composite number t 

BILLS OF PARCELS. 

A Hosier's Bill. 
Mr. Thomas Williams^ 



8 Pair of worsted stockings, 

5 Pair of thread ditto, 

5 Pair of black silk ditto, 

6 Pair of black worsted ditto, 
4 Pair of cotton ditto, 
2 Yards of fine flannel, - 







Jan. 4. 1837. 


Bought of Richard Sw^psim 
8. d. 


at 
- at 


4 
3 


6 per pair 
2 


- at 


14 





at 


4 


2 


- at 


7 


6 


- at 


1 


8 per yard. 



Total cost £9 Os 2d. 



DENOMINATE NUMBERS. 123 

A Mercer's Bill. 

Kr. ITilllam George^ 



July 13, 1837. 



Bought of Peter Tlwmpson 

s. d, 

15 Yards of satin, - - - at 9 6 per yard. 

18 Yards of flowered silk, - at 17 4 

12 Yards of rich brocade, - at 19 8 
16 Yards of sarcenet, - - at 3 2 

13 Yards of Genoa velvet, - at 27 6 
23 Yards of lutestring, - - at G 3 



Total Cost ^62 2s 5rf. 



A Grocer's Bill. 

Aug. 6, 1837.. 
Mr, Jfathaniel Parsons^ 

Bought of William Smith, 
s. d. 
24 lb. of royal green tea, - - at 18 6 per lb. 

24 Ih, of imperial tea, - - - at 24 
35 J lb. of best bohea, - - - atl310 
17 lb. of coffee, -----at 54 

25 lb. of double refined sugar, - at 1 1-J- 
9 Sugar loaves, weighing 137Z^. at 7^ 

Total cost £ 85 I8s ll^d . 

DIVISION OF DENOMINATE NUMBERS. 

1. Charles has 3* and wishes to divide it equally be- 
tween himself and two brothers : how much must he give 
to each ? If he divides 2s 6d, how much ? If he divides 
2s, how much ? If he divides Is 6d, how much ? If he 
divides 1«, how much ? 

2. John has a bushel of nuls and wishes to divide them 
equally among himself and three brothers : how much 
will each have ? If he divides Spies.., how much ? If he 
divides 2pks. 4 qt. 1 If he divides Ipk. ? If he divides 2qt. ? 
If he divides Iqt.} 

6 
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3. Divide £25 I5s lOd equally among 8 persons 



In this example we find that 8 
is contained in JS25, 3 times and 
£l over. Now this ^1 has yet 
to be divided by 8, as well as the 
island lOd. Then by multiply- 
ing the jSl by 20 and adding the 
155 gives 355, which contains 8, 
4 times and 3* over. Multiply- 
ing the 35 by 12 and adding in 
the IQd^ gives 46(2, which con- 
tains 8, 5 times and 6d over. The 
M being reduced, gives 24 far- 
things which contains 8, 3 times. 
Therefore, each of the denomina- 
tions has been divided by 8. 



OPERATIO? 

8)^25 155 II 
24 

20 

8)355(45 
32 

35 

12 



8)46(6d 
40 

6d 
4 

8)24/^r.( 3j 
^ns. £S 4. 

§ 76. Therefore, a denominate number may be d 
into any number of equal parts by dividing each 
denominations by the divisor. 

RUtE. 

I. Set dovm the number to he divided in the order 
denominations from the highest to the lowest^ and wt 
divisor on the left, 

U. Find Iww often the divisor is contained in thej 
of the highest denomination. 

III. Reduce the remainder^ if there he any^ to ih 
lower denomination^ and add the figures of tJie dh 
expressing that denomination^, and then divide the i 
the divisor. 

IV. Proceed in the same way for all the denomii 
to tJie last^ and if there he a remainder place the < 
under it^ as in division of simple numhcrs. Each 
quotients will he of the same denomination as its dit 
and the several quotients connected together will he the 
quotient sought. 
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PROOF OF MULTIPLICATION. 



Divide the product by the multiplier, and if the quotient 
is equal to the multiplicand, the work may be considered 
right. 

PROOF OF DIVISION. 

Multiply the quotient by the divisor, and if the product 
w equal to the dividend, the work may be considered right. 

Q. How may a denominate number be divided ? How do you set 
flown the number to be divided ? How do you then divide ? When 
were is a remainder what do you do with it I Of what denomination 
2|iU each of the quotients be 7 How do you prove multiplication ? 
flow do you prove division I 



EXAMPLES. 



I. Divide 36^. Spk. 7qt by 7. 



In this example we find that 
7 is contained m 36 bushels 5 
faes and 1 bushel over. Re- 
Cueing this to pecks and adding 
3 pecks, gives 7 pecks, which 
contains 7, 1 time and no re- 
niainder. Multiplying by 8 
quarts and adding, gives 7 quarts 
to be divided by 7. 



OPERATION. 

7)363w. 3pL 7qt.{ohu. 
35 



1 
4 



7)7pmpL 
7_ 



s_ 

7)7 {I qL 
I ^ns, 5bu, IpL IqL 



Note. — ^\Vhen the divisor does not exceed 12 the division 
Diay be made after the manner of short division in simple 
Unmbers. 

2. Divide £25 l5s4dhyS, 

We first say 8 into 25, 3 times and 
£\ or 20s over. Then after adding 
the 155, we say, 8 into 35, 4 times and 
h over. Then reducing the 3.s to pence 



OPERATION. 

8)£25 15.S 4d 
£3 4s 5(Z 



4nd adding in the 4d, we say 8 into 40, 5 times. 

Q. When the divisor does not exceed 12, \\o\v mu^ v\v^ ^Wvavavv \i^ 
pe f formed / 
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3. DiTide £821 17« 9f d by 4. Jhu. £205 9s M l{/ar. 

4. Divide £55 148 {d by 7. Ans. £7 10« Id 8f /or. 

5. Divide 16cio/. Sqr. 27 lb. Qoz. by 7. 

•;9n5. 2att. Iqr. I91b. 14|«. 

6. Divide 49yd. Sqr. 3na. by 9. Ans. yd. or. no. 

7. Divide 131^. IR. by 12. Jns. IM. 312. 30P. 

8. Divide £1138 12« 4d by 53. JUk £21 9« U 

9. Divide 1417cwf. 7/5. by 79. Ans. l7ewL Sqr. %llh. 

10. Divide £23 15ji 7^ by 37. Am. 

11. Divide £199 ds lOd by 53. Am. £3 Ifit id, 

NoTEd — ^When the divisor is a composite number, tnd 
exceeds 12, the work may be shortened by dividing by the 
factors in succession, as in division of simple numbers. 

EXAMPLES. 

1. Divide £28 2$ 4d by the composite number 21* 
Here the factors are 3 and 7. 

OPERATION. OPBIIATION. 

7 )je28 2s Ad 3)de4 O^r Ad 

£A 9s Ad £1 9 s 9\L 

Hence, the answer sought is JBl 6s O^d. 

Q. When the divisor is a composite number, how may the divisioQ 
be performed ? 

2. Divide Je57 3« 4d by 35=5x7. Ans, £l 12s SJ. 

3. Divide je85 4« by 72. dm. £ s d, 

4. Divide £31 2s lO^d by 99. Aus, Gs 3^. 

APPLICATIONS. 

1. Bought 65 yards of cloth for which I paid £72 14s 
Aid: what did it cost per yard ? Ans. £1 2s Aid, 

2. Bought 64 gallons of brandy for £30 Ss: what did 
it cost per gallon ? Ans. 9s 6d. 

3. Bought 144 reams of paper for J896: what did it cost 
me per ream ? Ans. s d, 

A, Sixty-three barrels of sugar contain 7T. 16cto^ Sqr. 
2llb.: how much is there in each barrel.'* 

Ans. 2cwL \qr. 27lb, 
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5. A farmer has a granary containing 232 basliels 3 
pecks 7 quarts of wheat, and he wishes to put it in 105 
bags: how much will each bag contain? Ans, hu, qt. 

.6. One hundred and seventy-six men consumed in a 
vfeek IScwt, 3qr. lib, Qoz. of bread: how much did each 

nan consume? t^ns. Sib, \2oz.2dr, 

AP^UCATIONS IN THE FOUR RULES. 

Albany,, July 1, 1837. 
Mr, James Sears^ 

Bought of Albert Tllus, 
8/J. of green tea at 75 6d per pound, - - 
27yd. of muslin at Is 6^ per yard, - - - 
iciDl. of sugar at £2 2s 8d per cwt. - - 
ZhJid, of molasses at 2s Qd per gallon, - - 
^Ih. of raisins at Is 7d per pound. - - - 

Received payment, ^827 ISs 2d. 

Albert Titus. 

2. A gentleman purchased of a silversmith, 2 dozen 
silver spoons each weighing Soz. 4pwt, Igr,] 2 dozen of 
teaspoons, each weighing i^pwt- 16^r.; 3 tankards each 
Weighing 22o2. lipwt, ■ lie sold him old silver to the 
amount of 6lb, lOoz, Spwt,] how much remained to be 
paid for ? Ans, 6lb, 9oz, I2pwf, 

3. What will be the cost of 22 tons of hay, at i)2 Is 
lOd per ton ? Ans. £46 Os 4<f. 

4. If two hoo^sheads of wine cost £Q7 4s: what does 
It cost per gallon? Ans, s d. 

5. If 4cwt. of sugar cost £14 : what is it per pound ? 

Ans, 7^d, 

6. A man paid £67 4s for a pile of wood containing 64 
cords; he sold 30 cords for £20 16s: for how much 
must he sell the remainder per cord so as not to lose ? 

Ans, £ s. 

7. If 7SctDt, Sqr, lOlb. of sngar be equally divided 
among 5 men, what will be each one's share ? 

Ans, I5cict. Zqr. 2lb, 

8. A printer uses one sheet of paper for every 10 pages 
of an octavo book : how much paper will be necessary to 
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print 500 copies of a book containing 836 pagef^ allowing 
2 quires of viaste paper in each ream ? 

Ans. 24 reams 6 quires 12 skteis, 

9. A farmer wishes to divide 108 acres into 8 equal 
fields : how much will there be in each field ? 

Ans. A. R 

10. Out of a pipe of wine, a merchant dmw;p 12 bottfes^ 
each containing 1 pint 3 gills: he then fills Slii: 5 galloa 
demijohns ; then he draws off 3 dozen bottles, each coit^ 
taining 1 quart 2 gills : how much remained in the cask ? 

Ans. B2gal l|i 

11. A man lends his neighbor £l36 6sSd and takes in 
part payment 4 cows at £5 Ss q>iece) also a horse worth 
£50 : how much remained doe ? Ans. £ t* 4- 

12. A farmer has 6T. Scwt. 2qr. I4lb. of haj to be re- 
moved in 6 equal loads : how much must be carried at 
each load ? Ans. IT. IcwL Iqr. 21Z& 

13. A person at his death left landed estate to the 
amount of £2000, and personal property to the amount df 
£2803 175 id. He directed that his widow should receifs 
one eighth of tlie whole^ and that the residue should }0. 
equally divided arhong his four children. What was the 
widow's and each child*s portion ? 

« ( Widow's portion £600 9s Sd. 
•^^' I Each child's portion £1050 I6s lU 



OF VULGAR FRACTIONS. 

(Before proceeding farther let the pupil study carefully from ^ ^ 
fo Denominate Numbers.) 

* SECTION I. 

1. If a unit be divided into two equal parts, what is 
each part called ? How do you express one of the parts ?^ 

2. If a unit be divided into three equal parts, what is 
each part called ? How do you express one of the parts ? 
How do you express two of them ? How do you express 
three of them ? 
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, If a unit be ilivided into four equal pans, how do 
_ expresa one of ilie parts ? Two of the pans f Tliree 
of the parta ? Four of ihe parts ? 

4. How many halves are there in one thing? Hiiw 
huny fourths or quarters are there i How much greater 
ii a half than a quarter ? 

^8. If a unit he divided into live equal parts, what is 
h part called ? How do you express three of the parts ! 
a of them ? Five of them t 

L unit be divided into six equnl parts, what is 
h pari called f How do yoi 
fOU express two of the parts ? 
; jou express six of them ? 
7. How lUBuy thirds are there in a unit? How mnny 
e there I How much greater then ia one-third 
D one-sixth f 

I unit be divided into seven equal parts, what i^ 

h part called ? How do you express one part ? Two 

Four parts ? Six parla ? Seven parts ? 

L unit be divided into eight equal parts, what is 

h part called ? How do you espresa four of the parts ? 

! of ihem ? Six of them ? Seven of them i Etghl 

10. How many fourths or quarters are there in a unit ? 
V many eighths are there ? How much greater, then, 

% quarter than an eighth? How many eighths are 
two quarters ? How many to three quarters? 

11. If a unit he divided into nine equal parts, what is 
ch part called ? How do you express one pari ? Two 
rtg? Four parts? Six ports ? Nine parts ? 

,12. If a unit be divided into ten equal parta, how do 
D express one of the parts ? How do you express two 
? Ten of them ? 

13, How many fifths are there in one unit? How 
my tenths are there ? How much greater is a fifth than 
tenth ? How many tenths are equal to two-fifths ? How 
any tenths are equal to four-fifths ? To five-liflhs ? 

14. If it unit be divided into eleven equal parts, what 
each part called ? How do you express one of the 
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parts ? Two of them ? Four of them ? Six of them ? 
Seven of them ? Eleven of ihem ? i 

15. If a unit be divided into twelve equal parts, what 
is each part called ? How do you express it ? How do 
you express five of the parts ? Six of them ? Twelve o( 
tliem ? 

16. How many sixths are there in one unit? How 
many twelfths are there ? How much greater is a sixth 
than a twelfth } How many twelfths are equal to two 
sixths? How many to three-sixths? To four-sixths i 
To five-sixths ? To six-sixths ? 

17. What is the half of one-half? What is the half 
of one-third ? What is the half of one-fourth ? What is 
the half of one-fifth ? What is the half of one-sixth ? 

18. What is the sum of one-half and one-half? What 
is the sum of one- third and one-third ? What is the sum 
of one-third and two-thirds ? 

19. What is the sum of one-fourth and two-fourths? 
Of one-fourth and three-fourths ? Of two-fourths and 
two-fourths ? 

20. What is the sum of one-fifth and two-fifths ? What 
is the sum of one-fifth and three-fifths ? Of two-fifths and 
three-fifths ? 

21. What is the sum of one-sixth and four-sixths? 
What is their difference ? What is the sum of three-sixths 
aiul two-sixths ? What is their diflference ? 

22. What is the sum of one-seventh and four-sevenths? 
What is their diflference ? What is the sum of five-se- 
venths and two-sevenths ? What is their diflference ? 

23. What is the diflference between five-eighths and 
three-eighths? What is their sum? What is the difier- 
ence between six-eighths and one-eighth ? What their 
sum ? 

24. What is the diflference between seven-ninths and 
two-niiiihs ? What is their sum ? What is the difference 
between four-ninths and three-ninths? What is their 
sum ? 

25. Wliat is the difference between one-tenth and six- 
tenths ? What is their sum ? What is the difference be» 

jEn six-tenths and four-tenths ? What is their sura ? 



\ 
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i What is the difierence between one-elevenih and 
i-eleventha ? What is llieir sum ? What is ibe riilTer- 
mce beHveeti ihree-elevenlhs onil eigLt-elevenllis ? What 
ii their sum? 

_ 27. What ia the Eiim of ih re e^ twelfths and ais-twelflha ? 

s tlieir dilference ? What is the sum of flve-lwelflha 

i-lwelftha? Whatia their difference? What is 

n of eight-twelfths and four-twelfths ? Wliat is their 

. How many halves are there in one ? How many 
I ? Fourths ? Sevenths ? Eleyeniha ? Twelfths } 
. How many halves are there in two ? How many 
■' Fourths? Fifihsf Sistha? Sevenlha ? Twelfihaf 



w many fourths are there in four ? How many 
How many sixths ? How many sevenths ? 
Ninlha? Twelfths? 

32. How many sixths are there in five ? How many 
'tvmiha ? How many eighths ? How many elevenths ? 
How many Twelfths ? 

33, How many sixlhs in nine ? How many iwelfihe in 
t=ii ! How many eleTeniha in six ? In seven, how many ? 
Id eight ? 

> Si. How many twelfths in two ? In four, how many ? 
"Tfive? llow many ninths in five? Ineight? Inlen? 
'even ? In twelve ? 

I. How many whole units in two halves? In four 
In five halves? In seven halves? In nine 

. How many whole unila are there in three-thirds ? 
i-thir(is ? In nine-thirds ? In five-thirds ? In eight- 
9? In eleven thirds ? 

. How many whole unila are there in four-fourths ? 
Jfcix-fourthB? In eight-fourths? In eleven-fourths? 
Tlixieen ? In twenty-nine ? In thirty-six fourths ? 
^. How many whole units are there in five-fifths ? In 
n-fifihs? Innine-fiftha? In tvvolve-fiftha ? In twenty 
' ? In iwenly-six fifths ? In twenty-eighl fifths ? 
'. How many whole units are there in six-sixths ? In 
6* 



twelve-Bixlhs ? In fifteen-sixihs ? In eigliteen-siilhi! 
In twenty-five sixUis ? In twenty-six sixths ? In liiirly- 
eoven sixths ? 

40. How many whole units are ihere in sever 
In four teen -seveniha ? In nineleen-seventha ? 
nine sevenilis ? In thirty-five Bevenlha f In forly-U 
Bevenlhs ? 3 

41, How many whole nnits are there in eight-eighM 
In twenty-four eighths P In sixteen eighths? In (Mf 
eighths ? Ill tliiny-four eighths } In forty eiglitht 7 1 

4S. How many whole units are ihei 
In eighteen ninths ? In Iwenty-four n 
five-ninihs ? In forty-five ninths ? 

43. How many whole units are there in len-ienthi ?1 
twenty tenths? In thirty tenths? In forty-five tenM 
In sixty tenths ? 

44. How many whole nnits an 
Tenths? In twenty-two elevenths ? In thiriy-lhrea ^ 
veoihs? In forty-four elevenths? In sixty eleven^ 
Id sixty-seven elevenths ? i 

45. How many whole units are there in twelve-twelll 
In iwenty-four twelfths? In twenty-six twelfths ?] 
forty-eight twelfths ? In fifty iwelfiha? In sixty twelM 

46. What is the sum of one-half and one-fourth f 
is the sum of one-half and three-fourths? 
fourths and six fourths? 

47. What is the sum of one-third and . 
(How many sixths is one-third equal to ?) W 
sum of two-thirds and five-sixlhs? Of one-third^ 
five sixths? 

SECTION II. 

5 77. There are five kinds of Vulgar Fractions, 
Improper, Simple, Compound, and Mixed, 

A Pbopeh Fraction is one in which the numeralof, 
leas than the denominator. The value of every prop* I 
fraction is less than 1, (See § 44-) 

The following are proper fractions ; 
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An l^iPROPER Fraction is one in which the numeralo) 
is equal to, or exceeds the denominator. Such fractions 
are called improper tractions because they are equal to, 
or exceed unity. When the numerator is equal to the 
denominator the value of the fraction is 1 ; in every otlier 
case the value of an improper fraction is greater than 1. 

Tiie following are improper fractions : 

A Simple Fraction is a single expression. A simple 
inction may be either proper or improper. 
The following are simple fractions : 

49 29 (?9 T' 2' 3^9 ^9 t* 

■ A Compound Fraction is a fraction of a fraction, or 
• leveral fractions connected together with the word of 
bttween them. 
The following are compound fractions : 

^ of i, J of i of J, ^ of 3, 1 of i of 4. 

A Mixed Number is made up of a whole number and 
.tTraction. The whole numbers are sometimes called 
' *^ger8. The following are mixed nrnibers : 

3J, 4J, 6|, 5f, ft^, 3 j, 

0. How many kinds of Vulgar FracfioDs are there ? What are 
Wl What is a proper fraction ? Is its value greater or leas than 1 f 
y^nX is an improper fraction ? Why is it called improper ? When 
• its value equal to 1 ? What is a simple fraction ? What is a com- 
pound fraction ? What is a mixed number ? Give an example of a 
Pjoper fraction ? Of an improper fraction f Of a simple fraction ? 
of a compound fraction ? Of a mixed fraction ? Is four-ninths a 
^tJper or improper fraction ? What kind of a fraction is six-thirds ? 
What is its value f What kind of a fraction is nine-eighths ? What 
f.itg value ? What kind of a fraction is one-half of a third ? What 
Kind of a fraction is two and one-sixth ? Four and a seventh ? Eight 
*3d a tenth ? 

§ 78. The numerator and denominator of a fraction, 
taken together, are called the terms of the fraction. Hence, 
®very fraction has two terms. 

Q. What are the terms of a fraction ? What are the terms of lh« 
oaciion three-fourths? Of five-eightlia ? Of six-seveniliat 
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§ 79- A whole number may be expressed fractionally 
by writing 1 below it for a denominator. Thus, 

3 may be written J ar^d is read, 3 ones. 

5---- ^ --5 ones. 

6---- I --6 ones. 

8---- f --8 ones. 

But 3 ones are equal to 3, 5 ones to 5, ones to 6, and 
8 ones to 8. Hence, the value of a number is not changed 
' by placing 1 under it for a denominator. 

Q. How may a whole number be expressed fraclionally ? Doii 
this uhcr it^ value ? Give an example ? 

§ 80. If an apple be divided into 6 equal parts, 

^ will express one of the parts, 

I - - - two of the parts, 

§ - - - three of the parts, 

&c. - - - &c. - - &c. 

and generally, the denominator ishows into how manT 
equal parts the unit is divided, and the numerator Imh^ 
many of the parts are taken. 

Hence, also, we may conclude, that, 

J X2 ; that is, -J taken 2 times =5, 
J X3-, that is, -J taken 3 times =|, 
^X4 ; that is, ^ taken 4 times =1; 

and consequently we have. 

Proposition I. If the numerator of a fraction he fud' 
tiplied by any number^ the dencminat or remaining unchanged 
the value of the fraction will be increased as many times d^ 
there are units in the multiplier. Hence, to multiply afrac- 
tion hy a whole number^ we simply multiply tlie numeratof 
by the nufnber. 

Q. If an apple be divided in six eaual parts how do you cxp'*''*^*'' 
of those parts ? 'J'wo of them ? I'hree of them ? Four of themt 
Five oftnem? Repeat the propoaivwow^ Uow do you inultip«y ■ 
fraction hy a whole number % 
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EXAMPLES. 

1. Multiply 1 by 8. 


Ans. Y- 


2. Multiply 1 by 5. 


Ans. 4*. 


3. Multiply i by 9. 


Ans. . 


'4. Multiply ^ by 14. 


Ans. 1^^ 


5. Multiply I by 20, 


Alls. 


.6. Multiply 1^ by 25. 


Ans, Ajp. 



§81* If three apples be each divided into 6 equal 
■arts, there will be 18 parts in all, and these parts will be 
xpressed by the fraction ^^®. If it were required to ex- 
cess but one-third of the parts, we should take in the 
wmerator but one-third of 18: that is, the fraction | 
wuld express one-third of ^■^, If it were required to 
^press one-sixth of the parts, we should take one-sixth 
>f 18, and | would be the required fraction. 

In each case the fraction ^^ has been diminished as 
nany times as there were units in the divisor. Hence, 

Proposition II. If the nu?nerator of a fraction he 
divided by any number^ the denominator remaining un- 
^ged^ the value of the fraction will be diminished as manf 
^s as there are units in the divisor. Hence, a fraction 
*ay be divided by a whole number by dividing its numerator. 

Q. If 3 apples be each divided into 6 equal parts, how many partn 
I all ? If 4 apples be so divided, how many parts in all ? If 5 apples 
B 80 divided, how many parts ? How many parts in 6 apples ? la 7 ? 
1 8 ? In 9 ? In 10 ? What expresses all the parts of the three apples f 
t^hat expresses one-half of them ? One-third of them ? One-sixth 
P them f One-ninth of them ? One-eighteenth of them f What 
(presses all the parts of four apples f One-half of them f One-third 
them ? One-fourth of them ? One-sixth of them f One-eighth of 
em? One-twelfth of them? O ne- twenty-fourth of them ? Put 
nilar questions for 5 apples, 6 apples, &c I^peat the proposition. 
ow may a fraction be divided ? 

EXAMPLES. 

1. Divide fl by 2, by 7, by 14. An^. ||, ^, ^. 

2. Divide \^ by 56, by 28, by 14, by 7. Ans. . 

3. Divide -\^ by 25, by 8, by 18, by 4. Ans. 
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$ 8S. Let us again suppose the apple to be divided 
into 6 equal parts. It' now each part be divided inio i 
equal parif, there will he 12 parts of the apple, and con- 
sequently each part will be but half as large as beroce. 

Three parts iti tlie first case will be expressed by|. 

Bud in the second by A. Bui sinre the parts in the secoMfi 

dre only half the pans in the lirst fiaclion, it foUon'S liial, 

-ft= one half of |. 

ir we BiippoEC the apple to be diTided into 18 equal 
parts, three of the parts will be expressed by -^j and since 
the parts are but one-ihird aa large as in the first case, 
we have 

^= one third of |: 
and since the same may be said of all fractions, we liaTB 

Proposition ]1I. If the denominator of a fraction he 
muhi'plied by any number, tlie numerator retnainiTig vn- 
changed, the value of the fraction vAll be diminished as 
many times as there are units in llie multiplier. Hence, S 
fraction may be divided by any nvmheT, hy multiplying iki 
denominator by thai number. 

Q, If an unit be divided in 6 equal pans and then into 13 equal 
how does one of ihc lasi potle Compnre with one of iha fini ! 
■econd divyon be into 18 pBita. haw do ihey coiripare I If ini- -^ 
What port of S4 is S T If the second division be into 30 pans, kovim 
iheycompare? If inlo3G porta! Repeat ihe propoaitioo. HowBt^ 
a frnclion he divided by a whole number I 

1. What is ^ of J. Jiw. 

2. What is i of f Jns. 

3. Divide -^ by 4. Ms. 

4. Divide^ by 8. Ms. 

5. Divide ,Vt H *5- -^"S. -ylfj. 
§ 83. If we suppose the apple to be divided iinn 3 

parts instead of 6, each part will be twiee as large an 
before, and three of the parts will be espressetl by J ( 
instead of |. Eut this is the santeas dividing the ilenonAfl 
nator 6 by 2; and since the same is true of all fructit^fl 
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Proposition IV. If tlie denominator of a fraction he 
divided by any number^ tlie numerator remaining unchanged^ 
the value of tlie fraction will be increased as many times as 
Hiere are unit^ in the divisor. Hence, a fraction may be 
multiplied by a whole number^ by dividing the denominator 
by thai number. 

Q. If we divide 1 apple into three parts and another into C, how 
much greater will the parts of the first be than those of the second ? 
Are the parts larger as you decrease the denominator ? If you divide 
the denominator by 2, how do you affect the parts ? If you divide it 
by 3? By 4? By 5? By 6? By 7 f By 8? Repeat the proposi- 
tion. How may a fraction be multiplied by a whole number ? 

EXAMPLES. 

1. Multiply f by 2, by 4. Ans. |, f 

2. Multiply U by 2, 4, 8, 16, 32. 

^ns. a, V, V, V. ¥• 

3. Multiply ^ by 2, 4, 6, 8, 12, 16, 24, 48. 

Ans. ^ , Sec 

4. Multiply If by 2, 4, 0, 12, 21, 42. 

Ans. ^f , ^, jl, &c., &c. 

5. Multiply i^ by 6, 10, 20. Ans. W. W^ W- 

§ 84. It appears from Prop. I. that if the numerator of 
a fraction be multiplied by any number, the value of the 
fraction will be increased as many times as there are units 
in the multiplier. It also appears from Prop. III., that if 
the denominator of a fraction be multiplied by any number, 
the value of the fraction will be diminished as many times 
as there are units in the multiplier. 

Therefore, when the numerator and denominator of a 
fraction are both multiplied by the same number, the 
increase from multiplying the numerator will be just equal 
to the decrease from multiplymg the denominator ; hence 
we have, » 

Proposition V. If the nttmerator and denominator of a 
fraction be multiplied by the same number^ the value of the 
fraction will remain unchanged. 

Q. If the numerator of a fraction be multiplied by a number, how 
many times is the fraction increased ? If the denominator be multi- 
pUed by the same number, how many times is the fraction d\rcv\m%V^^^\ 
If then the numerator and denominator be bolYk>ti\iVi^\\e^ ^^ ^^cv^ ^^^xsa 
time, is the value changed t Why not* Kepim ^e \l^9^\^l\Q•^« 
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EXAMPLES. 

1. Multiply the numerator and denominator of f by 7 
this gnea ^ Xf =-Ji. -^its. Ji • 

2. Multiply ihe numerator and denominator of ^byX. 
by 4, by 5, by 0, by 9, by 12, by 15, by 20. 

3. Multiply each terra uf -f^f by 7, by 8, by 13, by l4( 
by 15, by 17, by 45. 

5 gS. It appears from Prop. H. that if the numeraW 
of a. fraction be divided by any number, the value of ' 
fraction will be dimitdsked as many limes as there 
units in the divisor. It also appears from Prop. IV. thd 
if the denominator of a fraction be divided by any nnmbtr^ 
the value of the fraction will be increased as many tim 
as lliere are units in the divisor. Therefore, when I 
numerator and denominator of a fraction are divided ■ 
ihe same number, the decrease from dividing ihe Buma 
tor will be just equal to the increase from dividing t 
denominator: hence we have, 

Proposition VI. If ihe numerator and dentminalor 
afraelion he divided by the same number, the value of] 
fraction will remain unchanged. 

Q. If the numerator of » fraclioTi be divided by a numher, hownu 
llmcE will Ibe vnlae of ihe haEaon be diminiBhed J If ihe denominL^ 
be divided bj' the same number, how munyTimeB ivill ihe value ofl 
frBOtion be increaBed ! If ihey ore boih divided hv the etune nu 
her, will ihe value of ihe ftacuon be thsngedl Why Dolt Refi 
Iho propoaiiioD. 

EXAMPLES. 

1. Divide both terras of the fraction -^ by 4 : this 
t]^=l -^^ 

2. Divide each term by 8 : Ihia gives Bi^=2-- 

3. Divide each term of the fraction j^ bv 2, by 4, 
8, by 16, by 33. 

4. Divide each lerni of ihe fraction -j^ by 2, by 3, 
4, by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60 

§ SO. i^n^ number greater tlum tmity that will divi 
two or more numbers vilhovt a remainder is called '' 
common dii-isnr ; and the greatest vumber that will so t 
(Aem, is called Uieir greatest comi 
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EXAMPLES. 

1. Take the two numbers 142 and 994. The greatest 
common divisor cannot be greater than the least number 
142. This number will divide itself: — let us see if it will 
also divide 994. 

OPERATIOiN. 

142)142(1 



The number 142 exactly divides itself, 
Siving a quotient of 1 ; it also divides 
W4 giving a quotient of 7. Therefore, 
H2 is the greatest common divisor. 



142 



142)994(7 
994 



The number 2 and 71 are common divisors of the two 
numbers 142 and 994 since either of them will divide both 
of the numbers without a remainder. Two numbers may 
have several common divisors, but they have only one 
greatest common divisor. 

0. What is the common divisor of two or more numbers ? What 
>i taeir greatest common divisor ? What is the difference between the 
^mmon divisor and the greatest common divisor ? What is the com- 
JHon divisor of 2 and 4 ? Of 4 and 6 ? What are the common divisors 
^4 and S ? What is their ^eatest common divisor ? What are tho 
wisors of 12 and 16 ? Their greatest common divisor ? 

2. Take the two numbers 72 and 90. 



Let us again see if the 
least number 72, is the 
greatest common divisor* 
Ailer dividing we find a 
iBmainder of 18. 



OPERA TIOX. 

72)90(1 
72 



greatest common div. 18)72(4 

72 



Now if 18 will divide 72, it will also divide 90, for 
D0s=72+18, and 18 will be contained once more in 
y0=72 + 18 than in 72: but 18 divides 72 without a 
remainder: therefore, 18 is the common divisor: hence 
we see that the common divisor of two numbers mast also 
}ft a common divisor between the least number and the 
remainder after division. But 18 is the greatest common 
divisor; for, the greatest common divisor must be contained 
at least once more in 90 than in 72 : lietv^^^ x\\^ ^«?>Nsssx 
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common divisor cannot be greater than the differenee 
between the two numbers, which, in tills caae it. IJSb 
Therefore, we have " '■ 

' ■ ■ ■ • ! 

Proposition VII. The greatest cammtm dwuor of M^ 
nuimherB is obtained by dividing the greater hy the less^ Um, • 
dividing the divisor by the remainder^ and cantkmamg !».. 
divide the last divisor by the last remainder vaUU nomsg 
remains. The last dUisar toill he the greaieet 
divisor sought, 

Q, Will the common divisor of two numben divide their 
after diviuon f How do you find the greatest common diriaor of tvo 
numbers f 

3. Find the greatest common divisor of the two nnmbeii 
63 and 81. 

OPERATION. FBOOF. 

63)81(1 9)68a 

63 J3^ 

18)63(3 0)81(9 

54 81 

Greatest com. div. 9)18(2 

18 

4. Find the greatest common divisor of 315 and 405. 

Ans.ib* 

5. What is the greatest common divisor of the two 
numbers 2205 and 2835 ? Ans, 

6. Find the greatest common divisor of 1157 and 623. 

Ans. ^ 

7. Find the greatest common divisor of 792 and 1386. 

Ans. 198. 

Note — If it be required to find the greatest common 
divisor of more than two numbers, find first the greatest 
common divisOr of two of them, then of that common divisor 
and one of the remaining numbers, and so on, for all the 
numbers: the last common divisor will be the greatest 
common divisor of all the numbers. 

8. What is the greatest common divisor of 246, 372, 
and 522 ? Ans. 

9. What is the greatest common divisor of 492, 744 
and 2044? Ans. 12. 
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LEAST COMMON MULTIPLE. 

§ ST. A number is said to be a common multiple of two 
or more numbers, when it can be divided by each of them 
without a remainder. For example, 6 is a common 
multiple of 2 and 3, because it is exactly divisible by each 
of them. So likewise, 12 is a common multiple of 2, 3, 4, 
and 6, because it is divisible by each of them. 

The least common multiple of two or more numbers, is 
the least number which they will separately divide without 
a remainder. For example, 12 is a common multiple of 2 
and 3, but it is not the least common multiple, since 6 is 
also divisible by 2 and 3. Now 6 being the least number 
which is so divisible, it is the least common multiple of 2 
and 3. 

To find the least common multiple of several numbers, 
we have the following 

RUIiEl. 

I. Place the numbers on the same line^ and divide by the 
least number that mil divide two or more of tJiem without a 
remainder^ and set down in a line below the quotients and 
the undivided numbers, 

II. Divide 03 before^ until there is no number greater than 
1 that will exactly divide any two of the numbers : then 
multiply together the numbers of the lower line^ and the divi- 
sors^ and tlie product mil be tlie lea^t common multiple. If 
in comparing fJie numbers together we fnd no common divi- 
sor ^ their product is the least common multiple, 

EXAMFLES. 

1. Find the least common multiple of 3, 4 and 8. 

We first see, that 2 will 
divide 4 and 8, but as it 
will not divide 3, we bring 
down 3 into the 2nd line : 
we again see that 2 is a 
common divisor of 2 and 
4; and as there is no com- 
mon divisor between any two of the numbers of the last 
line, it follows that 2x1x3 multiplied by X\ve Vno ^\N\ao\^^ 
is the least common multiple. 



OPERATIOX. 

2)3 4 ... 8 

2)3 2 ... 4 

«5...a 1 , , m <U 

Ans, 2X1X3X2X2=24. 
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Q, When is one number said to be a common multiple of two or 
mor^ numbers ? Of what numbers is 6 a common muitipie f Of 
what numbers is 8 a common multiple ? What is the least common 
multiple of two or more numbers ? What is the difl'erence between a 
common multiple, and the least common muitipie f Give the rule for 
tindiiig the least common multiple. If the numbers have no common 
divisor what is the least common multiple f 

2. Find the least common multiple of 3, 8, and 9; 



OPERATION. 

1X8X3X3=72. 



We arrange tlie numbers in a 
line and see that 3 will divide two 
of them. We then write down 
the quotients 1, and 3, and also the 
8 which cannot be divided. Then 
as there is no common divisor between any two of the 
numbers, 1, 8, and 3, it fo^ws that their product, multi- 
plied by the divisor 3, will'give the least common multiple 
sought. 

3. Find the least common multiple of 6, 7, 8 and 10. 

•dns, 

4. Find the least common multiple of 21 and 49. 

Mns. 147. 

5. Find the least common multiple of 2, 7, 5, 6 and 8. 

^ns, 840. 

6. Find the least common multiple of 4, 14, 28 and 08. 

Ans, 

7. Find the least common multiple of 13 and 6. 

Ans, 78. 

8. Find the least common multiple of 12, 4 and 7. 

^ns. 84. 

9. Find the least common multiple of 6,9, 4, 14 and 16. 

Ans, 1008. 

10. Find the least common multiple of 13, 12 and 4. 

11. What is the least common multiple of 11, 17, 19, 21 
and 7 ? Ms. 746ia 

REDUCTION OF VULGAR FRACTIONS. 

§88- Reduction of Vulgar Fractions is the method >f 
changing their forms without altering their value. 
A fraction is said to be in its \ovies\i\arcaa^>uVkKBLUxiere 
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IS no number greater than 1 that will divide the numerator 
and denominator without a remainder. 

Q. What is reduction 7 When is a fraction said to be in its lowest 
terms ? Is one-half in its lowest terms 7 Is two-fourths ? Is three- 
fourths 7 

CASS I. 

§ 89. To reduce an improper fraction to its equivalent 
whole or mixed number. 

Divide the numerator hy the denominator^ the quotient will 
he the whole number; and the remainder^ if there he one^ placed 
over the given denominator will form the fractional part 

EXABIfLES. 

1. Reduce Y and y to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4 )84 9)67 

Ans. 21 Mns, "~7| 

It was shown in § 4.4, that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator: hence the value of the fraction is 
not changed by the reduction. ^ 

Q. How do you reduce a fraction to its equivalent whole or mixed 
number ? Does this reduction alter its value 7 Why not 7 What is 
four- halves equal to 7 Eight- fourths 7 Sixteen-eighths 7 Twenty-fifths 7 
Thirty-six-sixths 7 Four-thirds 7 What is nine-fourths equal to 7 
Four-fifths 7 Scventeen-sixths 7 Eighteen-sevenths 7 

2. Reduce ®/ to a whole or mixed number? Ans. 12 J. 

3. In y of yards of cloth, how many yards ? 

Ans, pd, 

4. In Y o^ bushels, how many bushels ? Ans 5|iw. 

5. If I give J of an apple to each one of 15 children, 
how many apples do I give ? Ans, 5. 

6. Reduce f||, '■^, '-^^^ '^ViS ^ *eir whole or 
mixed numbers. 

7. If I distribute 878 quarter apples amou^ «l wxwcfevst o\ 
bovs^ how many whole apples do \ use \ Aus. 
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CASE II. 

§ 90. To reduce a mixed number to its equinM 
jnproper fraction. 

Multiply the whole number hythe denominator of tlie fra^ 
lion ; to the product add the numeraior^ and place the tm 
over tJie given denominator. 

EXAMPLES. 

1. Reduce 4f to its equivalent improper fraction. 
Here4x5=s20: then 20+4=24; hence, 

^ is the equivalent fraction. Ans, V* 

This rule is the reverse of Case I. In the example ^ 
we have the integer number 4 and the fraction |. Now 
1 whole thing is equal to 5 fifths?, and 4 whole things are 
equal to 20 fifths ; to which, add the 4 fifths, and we 
obtain the 24 fifths. 

Q. How do you reduce a mixed number to its equivalent impropet 
fraction ? Howr many fourths are there in one ? In two ? In three? 
How many sixths in four and one-sixth ? In eight and two-sixths t 
In seven and three-sixths ? In nine and five-sixths ' In ten and five- 
sixths ? How many eighths in two and one-eighth ? In three and 
three-eighths f In lour and four-eighths f In nve and six-eighthf* 
In seven and seven-eighths ? In eight and seven-eighths? 

2. Reduce 47i to its equivalent improper fraction ? 

Ans. H^- 

3. Reduce 676|f 8743^3, GOO^^, 367 j^, to their 
equivalent improper fractions. 

Ans, 

4. Reduce 847y37%, 874f ^f , 67426|f|, to their equiva- 
lent miproper fractions. 

5. How many 200ths in 075^J. Ans. 135187- 

6. How many ISlths in 187yVi- -^^^ 28278. 

CASE III. 

§01. To reduce a fraction to its lowest terms. 

RULE. 

/ Divide the numerator and dcnomxuator "b>j cvtv>j ^xmher 
i/iat will divide them &ol/itcitIioutar€mttxnaeT.,axvd vU^iu«i:vx\^ 
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the *qiu>tienis arising in tJte same way until there is no 
number greater tlian 1 that will divide litem witJiout a 
remainder, 

II. Or ^ find tlie greatest common divisor of the numerator 
and denominator and divide them by it. The value of tJie 
fraction will not he altered by tJte reduction. 

EXAMPLES. 

1. Reduce ^^ to its lowest terms. 

1st METHOD. 

I ^ , which are the lowest terms of the 

5)175"" T)35""5 

fraction, since no number greater than 1 will divide the 

numerator and d^ominator without a remainder. 

2nd METHOD, BT THE COMMON DIVISOR. 

70)175(2 

140 85) 70 ^2 ^^ 

Chreatest common div. 35)70(2 35)175 5 

70 

Q. When is a fraction in its lowest terms f (see ^ 88.) How do 
ytm reduce a fraction to its lowest terms by the first method 7 By the 
Mcond ? What are the lowest terms of two-fourths ? Of six-eighths ? 
Of^ nine-twelfths 7 Of sixteen-thirty-sixths 7 Of ten-twentieths? 
Of fifteen- twenty-fourths 7 Of sixteen-eighteenths 7 Of nine-eigh- 
teenths? 

2. Reduce J^ to its lowest terms. Ans. \, 

3. Reduce ^^ to its lowest terms. .^ns, ^. 

4. Reduce |-^ to its lowest terms. Ans. 

5. Reduce ff^ to its lowest terms. Ans, J^. 

6. Reduce ^Vft *° ^^ lowest terms. Ans. ^^ 

7. Reduce ff to its lowest terms by the 2nd method. 

8. Reduce |^ to its lowest terms by the 2nd method. 

Ans. I . 

9. Reduce y^ to its lowest terms by the 2nd method. 

Ans. 
10. Reduce ^^^ to its lowest terms by the 2tid uvelKod, 
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CASE lY. 

§ 93. To reduce a whole number to an equitakat 

fraction having a given denominator. 

RUIiE. 

Multiply the wJiole number hy the given denominatoTj and 
set the product over the said denominator. 

EXAMFLES. 

1. Reduce 6 to a fraction whose denominator shall be 4. 
Here 6x4=24; therefore ^^ is the required fraction. 

It is plain tliat the fraction will in all cases be equal to 
tlie whole number, since it may be reduced to the whole 
number by Case I. 

Q. How do you reduce a whole number to an equivalent fraction 
having a given denominator ? How many thirds in 1 7 In 2 7 In 37 
In 4 ? It the denominator be 5, what fraction will you form of 57 Of 
4 ? Of 9 7 Of 7 7 Of 8 7 With the denominator 6, what fractioa 
will you form of 3 7 Of 4? Of 57 Of 67 Of 77 Of 97 

2. Reduce 15 to a fraction whose denominator shiH 
be 9. Ans. AJ*. 

3. Reduce 139 to a fraction whose denominator shall 
be 175. Ans. 

4. Reduce 1837 to a fraction whose denominator shaD 
be 181. 

5. If the denominator be 837, what fractions will b* 
formed, from 327 ? From 889 ? From 575 ? 

CASE V. 

§ 93. To reduce a compound fraction to its equivalent 

simple one. 

EXAMPLES. 

1 . Let us take the fraction | of f . 

First, ^=3x\: hence the fractions may be written 
f of ^=3xJ of ^\ that is, three times one-fourth of ^» 
But I of ^=-^'^: hence we have, 

a result which is obtained by multiplying together the 
mi/nerators and denominators q{ l\ve ^vven fractions. 
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When the compound fraction consists of more than two 
mple ones, two of them can be reduced to a simple frac- 
on as above, and then this fraction may be reduced with 
le next, and so on. AVe therefore have the following 

RULE. 

1. Reduce all mixed numbers to tlwir equivalent improper 
fractions hy Case IL 

II. T/ie7i multiply all the numerators together for a nume- 
rator and all the denominators together for a denominator: 
their products will form tJie fraction sought, 

2. Reduce -^ of J- of -|- to a simple fraction. 

xiere '2X"'jXy^~'4'*t« •finSt ■v.r* 

3. Reduce f of -^ of -J to a simple fraction. 

Here, -^xf XY=^%=^2=y by dividing the numerator 
and denominator of ^^, first by 9 and then by 2, as shown 
in Case III. 

Or,|xf xf=-f-, by cancelling or striking out the 3's 
^ 6's in the numerator and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator and denominator of the fraction by 3 ; and in 
cancelling the 6's we divide by 6. Hence^ the value of the 
frociion is not affected hy stAking out like figures^ which 
should always be done when they multiply the numerator 
and denominator. 

4. Reduce f of g of -3^3 to a simple fraction. 

HprP fiv^v 9 4 3 2 6 2 i9«,« 

Or, |x|x/y=A=f-^^- 

Q. What is a compound fraction ? How do you reduce a compound 
fraction to a simple one ? When you find like figures in the numera- 
tor and denominator, what do you do with them ? Does this alter the 
value of the fraction? ^Vhat is one-half of one-half? One-half of 
one-ihird? One-third of one-fourth? One-sixth of one-seventh? 
Three-halves of one-eighth ? Six-thirds of two-ones ? 

5. Reduce 2^ of 6^ of 7 to a simple fraction. 

w^n^. 1X9 = 1 02f 

6. Reduce 5 of ^ of ^ of 6 to a simple fraction. 

J2ns. 

7. Reduce 6J of 7 J of 6-|^ to a simple fraction. 

wins. i-^t» . 
7 
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§ 9i' To reduce fractioiis of difltireiil deDominaf . 
equivalent fracliona having a common deiiominalor. ^^ 

BUtE. I I 

I. Reduce compound fraclions lo simple ones, and4| 
or mixed numbers to improper ones. ■' i 

II. Then multiply each one of the numerators hy oi 
denominalirs except Us own,, for the neio numerator 
multiplij oil l/ie denominaiors together for a commi 
nominator : llie comm^m denominator placed under i 
tke new nnmeralors will form the several fractions 

1. Reduce J, 5, and f lo a common denominator. 
1x3x5=15 the new numeralor of [he IsL 

7X3X5=70 - Zndii 

4X3X2=24 ------,-31 

and 2x3x5=30, (he common denominator. 
Therefore, ^, Jg, and ^J, are the equivalent fracl 
It is plain, that this reduction does not alter the Tal 
of the several frEictiona, since the numeralor and lienn 
nator of each are multiplied by the same number. ^ 
Proposition V.) ■ 

2. When tjie numbers are small the work may be peittM 

Thu^i H-K. ;§■«■ 1 

Here we find the first numeralor by multiplyiiijj 
4 and 5 ; the second, by multiplying 1 hy 3 and 6^ 
third, by multiplying 2 by 4 and 2 ; and the eti^ 
denominator by multiplying 2, 4 and 5 together. 

Q. WlinT is ihe first um in reducing frDclior 
nalor? Whiil ' ■' ■• "--^- --'- 



3. Reduce 2 J, and ^ of ^ to a common- denominatd 
2i=^;and^ofJ=A- 
^ and ]'j=J4 ^'"^ 'ii' ^^^ answers. 



_J 
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4. Reduce 5^, |- of ^, and 4, to a common denominator. 

5. Redace |-, W, and 37, to a common denominator. 

Jlrui 5.2 5 10 80 and 22 3P_ft 
•^'»' IBOO' 6 9 «"^ tiOO • 

6. Reduce 4, ^}, ^^, to a common denominator. 

7. Reduce 7^, fi, 6}, to a common denominator. 

8. Reduce 4^, 8|, and 2} of 5, to a common denouii- 
mtor. *Ans. 

{99- Note 1. It is ofYen convenient to reduce frac- 
tions to a common denominator by multiplying the uume- 
ntor and denominator of each fraction by such a number 
u shall make the denominators the same in both. 

EXAMPLES. 

1. Let it be required to reduce \ and ^ to a common 
^nominator. 

We see at once that if we multiply the numerator and 
denominator of the first fraction by 3, and the numerator 
>od denominator of the second by 2, that they will have 
t common denominator. 

The two fractions will be reduced to f and ^. 

2. Reduce \ and ^ to a common denominator. 

If we multiply both terms of the first fraction by 3 and 
^th terms of the second by 5, we have 

\=fs^ and J=tV 

3. Reduce J, -^^ and \ to a common denominator. 

Ans. ^, Ti^j, /^. 

4. Reduce f , ^9 1^9 to a comm*on denominator. 

Ans. 

§ 96* Note 2. To reduce fractions to their least 
common denominator^ we have the following 

RUIiE. 

L Find the least common multiple of the denominators as 
i» § 87 and it icill he the leant denominator sought. 

II. Multiply the numerator of each fraction by the quotient 
wJiich arises from dividing the common multiple, b^j xW't ^^- 



146 REDUCTION OF 

nominator^ and the products will he the numerators of the 
required fractions ; under which wriie the least coiimwn 
denominator. 

EXAMPLES. 

1 . Reduce f , | and f to their least common denomi 
nator. 

OPLRATION. 

2)7--8--6 



7.-4.-3 and 3x4x7x2=168 the least cont- 

• mon denominator. 

_l^X3=24x3=72 1st numerator. 



^^?X5==21X5=105 2nd numerator. 



8 
168 



X2=28x2=56 3rd denominator. 



6 

a„^ 7 2 lOA nnrl 5jS 

2. Reduce |, f and ^ to their least common denomi- 
nator. .^715. 3f , If and -^j. 

3. Reduce 14|, 6|- and 5J, to their least common de- 
nominator. Ans, 

4. Reduce -^5 ■^^- and f to their least common denomi- 
nator. ^n5. 3^^, /^%, f||. 

5. Reduce ^^, ^*y, ^, to their least common denomi- 

naior. Jini>. -j-L>o' TiJo? T20 

6. Reduce f^, 3|-J, 4^ and 8 to a common denominator. 

/irnt S2_ 605 450 800 
Mfus. Ybi)') Too? Too? 100* 

7. Reduce 3^, 4j*^, 8^^^, 14rj^, to their least common 
denominator. Ans. 

8. Reduce ^, f , f , and f to fractions having the least 
common denominator. Ans, ^, j^^, ^, ^. 

9. Reduce f , J, f , and ^ to fractions having the least 
common denominator. Ans, |§, -§-g, ^§, -J-J. 

10. Reduce J, -J, |, |, J^, and -J- J- to equivalent fractions 
having the least common denominator. 

,/?«c JJ5. 3 6. _4J) 4.3. 3_3 _84 
•7«i. ^y, 4y, 4Q, ^Q, Yg-j ^1^. 

4^. ffo \v do you reduce fractions to \\ve\T letisi common do nominator I 
Z^oes this reduction affect the valuoa o( \\ve \i^m<ita\ 
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REDUCTION OF DENOMINATE FRACTIONS. 

§ 97. We have seen § 40, that a denominate number 
is one in which the kind of unit is denominateil or 
expressed. For the same reason, a denominate fraction 
is one which expresses the kind of unit that has been 
divided. Such unit is called the unit of the fraction. 
Thus, ^ of a £ is a denominate fraction. It expresses 
that one £ is the unit which has been divided. 

The fraction f of a shilling is also a denominate fraction, 
in which the unit that has been divided is one shilling. 
These two fractions are of different denominations,«the 
unit of the first being one pound, and that of the second, 
one shilling. 

Fractions^ iJierefore^ are of the same denomination when 
ihey express parts of the same unit^ and of different denomi- 
nations when they express parts of different units. 

Reduction of denominate fractions consists in changing 
their denominations without altering tJieir values, 

Q. What is a denominate number ? What is a denominate fraction ? 
What is the unit called ? In two-thirds of a pound, what is the unit ? 
In three-eighths of a shilling, what is the unit ? In one- half of a foot, 
what is the unit ? When are fractions of the same denomination ? 
When of different denominations ? Are one-third of a jC and one- 
fourth of a jC of the same or different denominations ? One-fourth of a 
£ and one-sixth of a shilling ? One-fifth of a shilling and one-half of a 
penny? What is reduction? How many shillings in a jC? How 
many in jC2 ? In 3 ? In 4 ? How many pence in 1» ? In 2 ? In 3 ? 
In2$8d1 In 3« 6(2? In 5« 8dl How many feet in 3 yards 2fi.l 
How many inches ? 

CASE I. 

§ 08. To reduce a denominate fraction from a lower 
to a higher denomination. 

RUI.E. 

I. Consider how many unif^ of the given denomination 
make one unit of the next higher^ and place 1 over that num- 
ber forming a second fraction, 

II. 21i€n consider lioio many units of the second denomi- 
nation makiZ one unit of the denomination next higher.^ and 
place 1 over that number forming a third yVac(iou *, au^ ?»o 
OTiy io the d€no77iination to which yen u'oiild redact. 
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III. Connect all tJie fractions together^ forming a com* 
pound fraction ; then reduce the compound fractimuio a 
mmple one by Case V, 

EXAMPLES. 

1. Reduce ^ o(h penny to the fraction of a JS. 

OFERATIOrC. 

j of A of ^"^ ih 



The given fraction is ^ of a 
% penny. But one penny is equal 
to -]^ of a shilling : hence ^ of 
a penny is equal to ^ of -^ of a shilling. But one 
shiMing is equal to ^ of a pound : hence ^ of a penny 
is equal to |- of ^ of ^ of a £ss£j^. The reason 
of the rule is therefore eyident. 

2. Reduce f of a barleycorn to the denomination of yards. 



OPERATION. 

j of J of ^ of j=^ 4 y^^ 



Since 3 barleycorns 
make an inch, we first 
place 1 over 3 : then as 
12 inches make a foot, we place 1 over 12, and as 3 fiset 
make a yard, we next place 1 over 3. 



O. How do you reduce a denominate fraction from a lower to a 
higner denomination f What is the first step? What the second? 
What the third ? 

3. Reduce f 02 avoirdupois to the denomination of tcms. 

4. Reduce | of a pint to the fraction of a hogshead. 

•Ans. hhd. 

5. Reduce ^^ of a shilling to the fraction of a £, 

Ans, £f^' 

6. Reduce ^ of a farthing to the fraction of a £. 

Ans. £y^' 

7. Reduce f of a gallon to the fraction of a hogshead. 

Ans, j^h/uL 

8. Reduce f of a shilling to the fraction of a £. 

Ans. £ 

9. Reduce -J-|^ of a minute to the fraction of a day. 

10. Reduce ^ of a pound to the fraction of a cwt. 

Ans, cwt 

11. Jleduce ^ of an ounce to the fraction of a ton. 
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CASE II. 

§ 09. To reduce a denominate fraction from a higher 
d a lower denomination. 

I. Consider koto many units of the next lower denomination 
mke one unit of tJie given denomination^ and place 1 under 
that number forming a second fraction, 

IL Then consider luno many units of the denomination 
still^k^r make one unit of the second denominafi/m and 
place 1 under tJiat number forming a third fraction^ and 
to on^ to the denomination to which you would reduce. 

III. Connect all tJte fractions together^ forming a com^ 
pmuid fraction. Tlien reduce Hie compound fraction to a 
Pmple one by Case V. 

EXAMPLES. 

1. Reduce -|- of a ^ to the fraction of a penny. 

OPERATION. 

|ofy of v^=^Pd. 



bi this example 4 of a pound 
is equal to \ of 20 shillings. But 
1 shilling is equal to 12 pence ; 
lance j of a ^= j of ^ of y =a|a<i Hence the reason 
of the rule is manifest. 

^. What do you first do in redadne a denominate fraction to a 
w*tt denomination ? What next ? What next ? 

2. Reduce ^cwt. to the fraction of a pound. 

Ans. ^Ib. 

3. Reduce -^^ of a £ to the fraction of a penny. 

4. Reduce ^ of a dfiy to the fraction of a minute. 

Ans. 480OT, 
B. Reduce | of an acre to the fraction of a pole. 

Ans. P. 

6. Reduce ^ of a J6 to the fraction of a farthing. 

^ns. ^-^far 

7. Reduce j^ of a hogshead to the fraction of a 
gallon. ^715. ^gaL 

8. Reduce ^ oidi hushel to the fraction of a pint. 

Ans. ^Yupt- 
0. Reduce -f- of a day to the fraction of a second. 

Jlns. %^^- 
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10. Reduce f of a tun to the fraction of a gill. 



Jins, ^^^^i\l 



CASE III. 



§ 100. To find the value of a fraction ui integers of a 
less denomination. 

RUIiE. 

I. Reduce ilie numerator 1o the next lower denomination^ 
and then divide the result by the denominator, 

II. If iJiere be a remainder^ reduce it to the denomimUim 
still less^ and divide again by the denominc^or. Proceedin 
the same way to the lowest denomination, Tlie several quo- 
tients^ being connected togetlier^ will form the eqmoaUn^ 
denominate number. 



EXAMPLES. 

t 

1 What is the value of §- of a £ ? 



We first bring the pounds to 
shillings. This gives the fraction 
^^ of shillings, which is equal to 
13 shillings and 1 over. Reducing 
this to pence gives the fraction ^^ 
of pence, which is equal to 4 pence. 



0FERATI02 

2 

20 



3)40 



135... 1 Reflb 
12 



3)12 



4(f. 



Ans, 13s 4d. 



Q. How much is one-half of a jC ? One-third of a shilling ? One* 
halt of a penny ? How much is one-half of a Ih. Avoirdupois t One- 
fourth of a ton ? One-fourth of a ao«. ? One-half of a quarter! One* 
fourth of a quarter! One-seventh of .a quarter? One-fourteenth of « 
quarter? One-twenty-eighth of a quarter? How do you find the 
value of a fraction in terms of integers of a less denomination ? 

2. What is the value of ^Ib, troy ? Ans. 9o2. \2p^' 

3. What is the value of ^ of a cwt, } Ans, \qr, 7Z^ 

4. What is the value of f of an acre ? Ans, 2R. 20P 

5. What is the value of ^ of a £ ? Ans, s d 

6, What is the value of ^ o^ bl Vio^head ? 

«flu%.^^^a\«^q 



tf 
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7. What is the Talae of J^ «f a hogihead ? 

Ans. gal, qt. 

8. What is the value of f of a guinea. Ans, 4*. 8cZ. 

9. What is the value of f of a Ih. Troy ? 

Ans, az^ pwt, 
10. What b the value of { of a tun of #ine ? 

Ans. SJM. 31 gal 2qt. 

CASE lY. 

§ lOl* To reduce a denominate nnmher to a fnetion 
:4af «-|pven deBonunation i 

RUXA. 

' Reduee the kuniberio ^ lowesi dehaminatwn mentioned 
'in'it : titen if the reduction istohe modi to f imamvMum 
still les8y reduee as in Case 11. ; huifto a higher denomi- 
nation reduee as in Case L 

■XAMPLSS. 

1. Reduce 4t Id to the fraction of a j6. 

We first reduce the 

EVen number to the 
west deoomination 

named in it,jriz. pence. ^ -a- # si " 

Then as the reduetion^ •""*• '^^^^ 

is to be made to pounds, a higher denominatioH, we reduee 
by Case I. 

2. What part of a bushel is 2ji2:. 3g^ 



OPSBATION. 
4a Idm^Md. 



Then,S5of AofA-&ar> 



OPKRATIOIf. 

.%fk,^U^l9qt. 

19 of i of i^m- 



We first renuce to quarts, this 
being the lowest denomination. 
We Ibeo i^du/ce to bushds by 
CSaee I. 

8* Heduce 2 feet 2 inches to the fractidh of a yard. 

-^ • Ans. ^yd. 

4. Reduce 8 gallons 2 quarts to the fraction of^a hogs- 
h^ Ans, ^Md. 

; ' 6. Reduce 1^^. 729. to the fraction of a hundred. 

* ' Ans, cwU 

^ What pert of a hogshead is ^qU Ipt. ? Ans. ^. 

7. What paiil>«r unlle » G/t. 7ni.} Atu. ^^^« 

9. What put o( a.mile is 1 inch \ ^t^* -^^^^c^^ 
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9. Wli;il part of a monlh of 30 days, is 1 hour 1 minaia 
I second ? ^!ns. 

10. What part of 1 day is 3lij: 3mi. i Jiia. ^^^. 

1 1. What part is 3Ar. 3m. of two days? Of3f iXii 
Of 10? Of -25? 



ADDITION OF VULGAR FRACTIONS. 

5 lOS- Addition of int^er numbers teaches how i" 
express nil ihe units of several numbers by a single numlm 

Addition of fraol'iong teachet kme to express the value i ■ 
several fractions by a tingle fraction. 

It is plain, that we cannot add fractions so long as they 
have dilfereni units : for, i of a £ and ^ of a shiltkg 
make neither £l nor 1 shilling. 

Neither can we add parta of the same unit nnlesa ihej 
are like parts; for j^ of a £ and J of a £ make neiilier) 
of a £ nor ^ at & £. But i of a M and ^ of a jEnmybe 
added : they make | of a ;£. So, J of a £ and J of »J6 
make f of a jE. 

Hence, before fracuona can be added, two things an 
necessary. 

1st. TlmL the fractions be reduced to tlie same denomi' 
motion. 

2nd. That they he reduced to a common denominator. 

Q. Whnl does sddilLon of mleger nombBra leach t What dotf 
addjlign nf fraiilionB leoeht Whni twu lliinga are i)ei;eBBBry li*fo» 
rranianacsn be added r Con one-hall of a £ be edited lu Dno-halTof 
B Bhilliiig without leduclion 1 Can one-hnlf be added lo one-fotnlb 
without reduciiont 



Jldd the nimeralors together, and place their sum over tit 
common denominator: then reduce lite fraction lo its laweH 
terms, or to Us equioalent mixed number. 
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SZXMFLES. 



OPERATION. 

l+3+6+8»13 
Hence, ^asum. 



1. Add 1) §9 f ) and % together. 

tt is 'enimij siace au the parts 
ftA^ lUdvws tfmt the true sum will 
be expressed by the number of 
halyes : that is by thirteen two's. 

Q. When tha fractions are of the same deoomination and have a 
commoD denoininator, how do you find their Bum f What is the sum 
of one-third and two-thirds f Of three-fourths, one-fourth, and four- 
founlHrt^ Of three-fifths, six-fifths^ and two-fifths I Of three-sixths, 
a^vsMBlbSy and nine-sixtha t Of one-eighth, three-eighths and four- 
eighuisT 

2/ Add I of a je, f of a d@, and f of a £ together. 

^ jSw. y of a ^.a-jes^. 

a. What is the sum of f-f ^-f 1+^+ y. JSns. V— V- 
4. What is the sum of ^+^^^+^4.^. Jins. 2. 

CASK II. 

f lIKft.' When' Uie fraeticma are. of the same denomr* 
ilatioii b^t have di&rent denonunators. ' 

"'^Jbihiae eiff^HnrndfraetUmsto simple imes^mixed nmMer$ 
iq^ improper Jraetwm^ and all §ht fractions to a common 
ienandnator. Then add them as in Case L 



OPERATION. 

6x3x5»90 ist numerator. 
4X2X5=40 2nd numerator. 
8x3x2^18 SrdmunentOT. 
2 X 3 X 6"«80 'the denommator. 



BXAMPLSS. 

1. Add }, ^ and \ together. 

By reducufif to a com* 
mem denonuiiator the new 
fiaeliona eta. « 

which, by reducing to the 
terirllpit tei|D8 becomes 4)^ , . 

Q, Worn do yov add fisctions wUeh have diffitrsnt denominators f 
How do you redope firaetiom of different denominators to equhrpJent 
. frsctions having a eomnum denominatorf 

. 2».4dd ^ of a iC, } of a £, and f of a £ together. 
S. Add togelhmx.^ ^ ^ and 6^. Atis* \^V^« 
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4. Find the least common denominator (se 
anil at1il the fractioita j'^, ^, ^, anil ^. 

5. Find the least coinmun denominator and s 
81 and :,%. 

Note. ^ 105- When there are mixed number^ 
of reducing them to improper fractions we may a 
whole numbers and the fractional parts separaletn 
then add iheir sums. 

0. Add lOj, 6f, and ^ logelher- 

OPEEATION. o 

Whole numbers. Fra 

19+6+4=29. i+g^4=iJ 

Uence, 29+1,^=30,41^, ilie sum. 
7. Add 3J, 6f, 8^, and 65f. ^ns. f 



1 



§ 106. When the fracliona are of different 
■ations. 

KDXE. 

Reduce the fraelions to the same, denomination, 
reduce all ihe fractions lo a eommm denominator, 
add them as in Case I. 

EXAMPLES. 

1. Add I of a iG to | of a shilling. 

Jofa£=|of Y=V' ofashiUing: 
Then, V'+f=^+ii=Ws="s s=14s 2d. 
Or, ihe I of a Bhilliug might have been reduced'i 
fraction of a £ thus. 

Then, t+^=72+^=y3 of a £ : which I 
duced by | 100, gives 14s 2d. Jlns. I<J 

2. Add f of a yard to ^ of an inch. 

.dne. ^-sT/ds, o 

3. Add J of a week, ^ of a day, and ^ of 
together. Jas. . 

4. Add 4 of a cjot., 8^lb. and 3^oj. together. 

.ins. 2qr. I77J. j 
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>. Add l\ miles, j^^ fjurlongs, and 30 rods together. 

Ans, Im, Sfur, ISrd, 

!7oTE. The value of each of the fractions may he found 
ntrately, and their several values then added. 

S. Add f of a year, ^ of a week, and |^ of a day together. 

f of a year =f of ^p- days=219 days. 
I of a weeksa^ of 7 days =b 2 days 8 hours. 
|- of a day ==---- 3 hours. 

Ans. 221 (2a. lUr. 

7. Add f of a yard, f of a foot, and |^ of a mile together. 

Ans. yd. ft. in. 

8. Add f of a cwt.^ ^ of a lb. ISoz. and ^ of a cwt. Qlb. 
gether. Ans. IctoL Iqr. 27 lb. 13oz. 

Q. How do you add fractions of different denominations? What is 
B second method ? 

SUBTRACTION OF VULGAR FRACTIONS. 

i 107. It has heen shown (see § 103), that hefore 
lotions can be added together, they must be reduced to 
rame unit and to a common denominator. The same 
dnetions must be made before subtraction. 

Subtraction of Vulgar Fractions teaches how to take a 
» fraction from a greater. 

0. Can one-third of a shilling be subtracted from one-third of a /^ 
itooat reduction i Can one-fourth of a shilling be subtracted from 
«-fifthof a shilling? What reductions are necessary before sub- 
ttdon ? What is subtraction / 

CASE I. 

§ 108. When the fractions are of the same denomina- 
m and have a common denominator. 

RUIiE. 

Subtract tJie less numerator from the greater and place 
5 difference over the common denominator. 

EXAMPLES. 

1. What is the difference between f and f ? 

Here we have 5 — 3=2: hence, f=the difference. 
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2. What is the difference between ^|4 wid -Mj., 

365 

3. From m take igf . ^iw. ^. 

4. From ff^| take ^||. w^rw. 

5. From 4f^ take |^f .^n*. J}f^ 

CASE II. 

§ 100. When the fractions are of the same denomina- 
tion, but have different denominators. 

RULE. 

Reduce mixed numbers to improper fractions^ compound 
fractions to simple ones^ and all the fractions to a comfHum 
denominator : then subtract them as in Case L 

EXAMPLES. 

1. What is the difference between f and ^? 

Here, |— J=| — |==f =i answer. 

Q. How do you subtract fractions which have the same unit but dif- 
ferent denominators ? What is the difference between one-haif and 
one -third ? 

2. What is the difference between 12^ of^ and 2 ? 

Ans, ^. 

3. What is the difference between 2^ of a j£, and ^ 
of a JC ? Ans, £ s, 

4. From | of 6, take f| of J. Jlns. ^. 

5. From ^ of f of 7, take f of f . Jlns, 

6. From 37 ji, take 3f of |. Jlns. 36^^. 

CASE III. 

§110. When the fractions are of different denomi- 
nations. 

RUIiB. 

Reduce the fractions to the same denomination: then 
reduce them to a common denominator^ after which subtract 
as in Case L i 

EXAMPLES. 

1. What is the difference between ^ of a £, and | of a 
shilling ? 

^ of a shillings*^ ^^To==^ of a j6. 
Then J- L lo 1^— ^^ o? ^ £=^s M. 
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(^. How do you subtract fractions which are of dilTerent denomi- 
auona? 

■ 2. What is tlie difibrence between ^ of a day and | of 
I -second? Ans, llAr. 59;7i. 59^-5ec. 

3. What is the difference between § of a rod and ^ of 
Khinch? Arts, 10 ft, 11 Jin. 

4. From If of a lb, troy weight, take J of an ounce. 

Ans, 

5. What is the difference between ^g of a hogshead, 

and ^jf of a quart? Ans, IQgal, 2qt. Ipt, S^^gi, 

6. From ^- of a £ take f of a shilling ? *^ns. s, d, 

7. From |oz. take ^pwL Ans. 1 IpwL 3gr, 

8. From 4^cwL take 4^/i. 

Ans. 4cwt. Iqr, Iblb. loz. 9||(2r. 

MULTIPLICATION OF FRACTIONS. 

§111. John gave J^ of a cent for an apple. IIo w 
much must he give for 2 apples ? For 3 apples ? For 4 ? 
For 5? For 6? For 7? For 8? For 9? 

Charles gave f- of a cent for a peacli ? How much 
■|wl he give for 2 peaches ? For 3 ? For 4 ? For 5 ? 
fore? 



OPERATION. 

or by dividing the deno- 
minator by 4, we have 



EXAMPLES. 

1. Multiply the fraction f by 4. 

When it is required to mul- 
^ply a fraction by a whole 
number, it is required to in- 
crease the fraction as many 
times as there are units in the 
multiplier, which may be done 
by multiplying the numerator 
(see § 80), or by dividing the denominator (see § 83). 

CASE I. 

§ 1 13. To multiply a fraction by a whole number. 

RUI.E. 

Mulllply the numerator^ or divide the denominator hj the 
tihole number. 
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2. Multiply ^ by 12. Jlns. 3^ 

3. Multiply il- by 7. ^ns. «f 

4. Multiply ^y by 9. Ans. l^t. 

5. Multiply ij2g7 by 5. w^iw. 

6. Multiply f2^ by 49. Ans. 124j|}. 
Q. How do you multiply a fraction by a whole number 7 

§ 113. Note. When we multiply by a fraction it ii 
required to repeat the multiplicand as many times as there 
are units in the fraction. 

For example, to multiply 8 by J ife to repeat 8, f times j 
that is, to take ^- of 8, which is 6. 

Hence, wJien the multiplier is less than I we do not take 
the whole of the multiplicand^ but only such a part of it as 
tlie fraction is of unity. For example, if the multiplier be 
one-half of unity, the product will be half the multiplicand: 
if the multiplier be -J- of unity, the product will be one-third 
of the mul tiplicand. Hence, to multiply by a proper fractwn 
does not imply increase^ as in the multiplication of whole 
numbers. 

Q. What is required when we multiply by a fraction? Whatk 
the product of 8 multiplied by one-half? By one-fourth ? By one- 
eighth ? By three-halves ? By six-halves ? What is the product of 9 
multipUed by one-half? By one-third ? By one-sixth ? By one-ninth? 
When the multiplier is less than 1, how much of the multiplicand 
is taken ? Does the multiplication by a proper traction imply increase f 

CASE II. 

§ 114. To multiply one fraction by another. 

EXAMPLES. 

1. Multiply! by f 



OPERATION. 



In this example | is to be 
taken ^ times. That is, f is 
first to be multiplied by 5 and the 
product divided by 7, a result which is obtained by multi- 
plying the numerators and denominators together. 

Hence, we have the following 

RUI^E. 

Reduce all the mixed numbers to improper fractions^ and 
a/I compound fractions io simple ones: iKtn multiply the 
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ix/meralors together for a numerator^ and the denominators 
together for a denominator, 

Q, What 18 the product of one-sixth by one-seventh ? Of three- 
burths bv one-half? Of six-ninths by three^fifths ? Give the general 
mle for the nmltiplication of fractions. 

2. Multiply i of f by 8J. 
We first reduce the 

compound fraction to the 
simple one ^, and then 
the mixed number to the 
equivalent fraction ^* ; af- 
ter which, we multiply the 
Qomerators and denominators together. 

3. Multiply ^ by |. 

4. Multiply it by I of 9. 

5. Multiply I of 3 of ^ by 15^* 

6. Multiply f by f of f . 



OPERATION. 

i of f =^, 

Hence^xV 



5 



TTF — 4 2' 



Jins. J-^-. 



Ans. f J=|. 
Ans, 
Ans. 
Ans, 



18- 



20. 



23 

8 4"* 



7. Required the product of 6 by f of 6. Ans. 

8. Required the product of | of f by | of 3^. Ans. 

9. Required the product of 3|^ by 4^-. Ans. 14^-|^. 

10. Required the product of 5, f, f of f and 4^. 

Ans, 

11. Required the product of 4^, f ^^ i ^"^ l^f- 

Ans. 9 j|^. 

12. Required the product of 14, |^, |^ of 9 and 6|. 

Ans. 

§ lltS. Note. In multiplying by a mixed number, 
Mre may first multiply by the integer, then multiply by the 
fittction, and then add the two products together. This is 
the best method Avhen the numerator of the fraction is 1 . 



EXAMPLES. 



1. Multiply 26 by ^, 

We first multiply 26 by 3 : the 
Product is 78. Afterwards we mul- 
iply 26 by \: the product is 13: 
lence the entire product is 91. 



OPERATION. 

26 
3 



78 
26xi=l3 



^\ ,^u^. 
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2. Multiply 48 by 8 J. 



We first multiply by 8, and then 
add a sixth. 



OPERATION. 

48x8»:384 
48xi= 8 



392 i^ 



3. Multiply 67 by 9^. w^iw. 608^^ 

4. Multiply 842 by 7^. Jlns.. 5987f 

5. Multiply 3756 by S^. jStns. 1201^ 

6. Multiply 2056 by 5^. Aw. 

Q, How may you multipiy by a mixed number f When is this the 
best method ? 

APPUCATIONS. 

1. What will 7 yards of cloth cost at $^ per yard ? 

Ans. t5|« 

2. What will 32 gallons of brandy cost, at $1^ per 
gallon? Ans, $36. 

3. If lib. of tea cost $1^, what will 6{lb. cost? 

Ans. $ 

4. What will be the cost of 17^ yards of cambric at 2j 
shillings per yard ? Ans. £2 3s 9d. 

5. What will I^ye t>arrels of cider come to at $3 per 
barrel ? Ans. $45^. 

6. What will 3f boxes of raisins cost at $2^ per box ? 

Ans. $8^. 

7. What will 15^ barrels of sugar cost at 17^ dollars 
per barrel ? Ans. $ 

8. What will 3| cords of wood cost at $3 J per cord ? 

Ans. $14^. 

DIVISION OF VULGAR FRACTIONS. 

§ 1 16. We have seen that division of integer numliers 
explains the manner of finding how many times a les« 
number is contained in a greater. 

In division of fractions, the divisor may be larger than 
the (lividend, in which case the quotient will be less than 1. 

For example, divide 1 apple into 4 equal parts. 

l/ere it is plain that each part will be ^ ; or that tlie 
dividend mUI contain the divisor \)V\X \ \m^^. 
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Again, divide J of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts each 
)art would be expressed by ^. But since the half of the 
jear was divided, each part will be expressed by ^ of J 
)r-^. 

When we divide a fraction by a whole number we are 
;o divide the fraction into as many equal parts as there are 
units in the divisor, and this may be done by dividing the 
iiumemtor as in § 8I9 or by multiplying the denominator 
IS in § 82. 

Q. What does division of whole numbers explain ? 'In division of 
Tactions may the divisor exceed the dividend f How will the quotient 
hen compare with If If an apple be divided in 2 equal parts, what 
^ill express each part 7 If half an apple be divided into 4 equal parts 
nrhat will express one of the parts? W hat is one-half of one-half? 
What is one-sixth of one-half? One-sixth of one-fourth? One- 
seventh of three-fourths ? One-eighth of one-half? One-ninth of one- 
iurd ? One-tenth of two-thirds ? 

CASE I. 

§ 1 1 7. To divide a fraction by a whole number. 

RUI.E. 

Divide the numerator or multiply the denominator by the 
whole number, 

EXAMFLES. 



1. Divide f by 2. 

In the first operation we 
divide the fraction by mul- 
tiplying the denominator : in 
ihe second we divide the 
augierator, giving the same 
/esult in both cases. 




2 
*3. 



or 3-2= 



2. Divide ^ by 9. •^n*. ^=:^. 

3. Divide *tV by 15. Jlns. ^i=4h 

4. Divide f^ by 19. J^ns. " 

5. Divide ^^ by 15. *^ns, tl^l^- 

Q. How do you divide a fraction by a w\io\e nuxc^ietX 
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I 



CASE II. 

§ 118- To divide one fraction by another. 

EXAMPLES. 

1. Divide fj by f . 
If the divisor were 5 the quo- 
tient would be •^^. But, since 

of 5 



1st OPERATION^ 



2nd OPERATION. 
JL0.A.4 6)io«.i 



the divisor is j of 5 the true quo- 
tient must be 8 times yV\^, for the 
eighth of a number will be con- 
tained in the dividend 8 times 
more than the number itself. In 
this operation we have actually multiplied . the numerator 
of the dividend by 8 and the denominator by 5: that i&y 
we have, inverted the terms of the divisor and muUiplieU 
the fractions together. 

Since multiplying the denomina- 
tor by 5 is the same as dividing the 
numerator, and multiplying the nu- 
merator the same as dividing the 
denominator, we may, if we please, divide 10 by 5 and 24 
by 8. 

Hence, for the division of vulgar fractions we have the 
following 

RUTE. 

Reduce compound fractions to simple ones^ and whole 
numbers to improper fractions ; then divide the numerator 
by the numerator and the denominator by the denominator, 
if they will exactly divide : but if not^ invert the terms of the 
divisor, and then multiply the divisor and dividend together, 

Q. Plow do you divide one vulgar fraction by another f 

EXAMPLES. 

1. Divide l^ by |. 

Here we divide the numerator by 
the numerator, and the denominator by 
the denominator. 

Here, we have inverted the terms 
of the divisor and multiplied the 
fractions together. 



1st OPERATION. 

8)16 2 1 

5)0 — IT — P 



2nd OPERATION. 

9-o""^l ^® equal to 

00 '^B — T?o — »• 
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2. Divide ^ by ^, Ans. 8. 

3. Divide J by ^. Ans. 

In the division of fractions we should note the foUow- 
ig principles. 

1st. When the dividend is just equal to the divisor, the 
quotient will be 1. 

2nd. When the dividend is greater than the divisor, the 
q[uotient will be greater than 1. 

3rd. When the dividend is less than the divisor, the 
quotient will be less than 1. 

4th. The quotient will be just so many times greater 
than 1, as the dividend is greater than the divisor. 

5th. The quotient will be just as many times less than 
1, as the dividend is less than the divisor. 

Q. How do you divide one fraction by another f When will the 
quotient be 1 ? When greater than 1 ? When less than 1 ? When 
greater than 1, how many times greater? When less than 1, how 
many times less ? 



4. Divide ^ by }. 


Ans, 


f 


6. Divide 3J by f 


Ans. 


29i 


6. Divide 16Jof Jby4j. 


Ans. 


m- 


7. Divide 44^ by ^f . 


Ans. 




8. Divide 371^ by ^. 


Ans. 


3702^1 


9. Divide ^ by j^. 


Ans. 


30^11. 


10. Divide ^ of f by 1 of f. 


Ans. 


I 


11. Divide 5 by -j^^. 


Ans. 




12. Divide 5205^ by | of 91. 


Ans. 


71^. 


13. Divide 100 by 4i. 


Ans. 


202-g. 


14. Divide 1 of 1 by f . 


Ans. 


63 
6A' 


15. Divide f of 50 by 4^. 


Ans. 




16. Divide 14i of I by 3J of 6. 


Ans. 


HIS 


APPLICATIONS. 







1. If 7lh. of sugar cost ^ of a dollar, what is the price 
per pound ? 

^--7=^ of $1; or ^^ o{^9 cento^SJ^I =S!^. 
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2. If 3. of a dollar will pay for lOJZJ. of naDs, how 
much is the price per pound ? Ans, $ 

3. If -J- of tt yard of cloth cost $»3, Avhat is the price per 
yard ? Ans, <J5J. 

4. If $21^ will buy 7|^f barrels of apples, how moch 
are they per barrel ? Ans. S^^r* 

5. If 4| gallons of molasses cost $2|, how much is it 
per quart? ^ns. ctf» 

G. If l^hhd, of wine cost S250j^, how much is the wine 
per quart? .^ns. 8^}.|gl=:88-/^cte. 

7. If eight pounds of tea cost 7 J- of a dollar, how miich 
is it per pound ? Ans, 95Acte. 

8. In 8i weeks a family consumes 165 J- pounds oi but- 
ter: how much do they consume a week? Ans, 19^-^^lb. 

9. If a piece of cloih containing 176J yards costs J375| 
what does it cost per yard ? •^ns. $ 



DECIMAL FRACTIONS. 

§ 119. If the unit 1 be divided into 10 equal parts the 
parts are called tenths^ because each part is one-tenth of 
unitv. 

If the unit 1 be divided into one hundred equal parts, 
the parts are called hundredtlis^ because each part is one 
hundredth of unity. 

If the unit 1 be divided into one thousand equal parts, 
the parts are called lliousandlhs^ because each part is one 
thousandth of unity : and we have similar expressions for 
the parts, when the unit is divided into ten thousand, one 
hundred tliousand, &c., equal parts. 

The division of the unit into tenths, hundredths, thou- 
sandths, &c., forms a system of numbers called Decifiud 
Fractions. 

DECIMAL FRACTIONS. 

Four-tenths, ---------- ^. 

Six- tenths, ---------- ^^, 

Forty-five hundredths, ------- ^J^. 

125 thousandths, --------- 3^^. 

1047 ten tiiousandths, ------- -^S^^^' 
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From which we see, that in each case the denominator 
fives denomination or name to the fraction ; that is, 
ietermines whether the parts are tenths, hundredths, 
housandths, &c. 

O. When the unit 1 is divided into 10 equal parts, what is each part 
sailed 7 What is each part called when it is divided into 100 equal 
jartsf When into 1000? Into 10,000, &c.? How arc decimal Irac- 
ioDB fonned ? What g^ves denomination to the fraction ? 

§ ISO. Tlie denominators of decimal fractions are 
?eIdom set down. The fractions are usually expressed 
by means of a point, or comma, placed at the left of the 
numerator. 

Thus, four-tenths, - - - - ,4 

forty-five hundredths, - - ,45 

125 thousandths, - - - ,125 

1047 ten thousandths, - - ,1047 

The denominator of every decimal fraction, however, 
is always understood. It is a unit 1 loith as many ciphers 
annexed as there are places ofjigures in the numerator. 

The place next to the decimal point is called tenths ; 
the next place to the right, the place of hundredths; the 
next, the place of thousandths; and so on for places 
further to the right, according to the following Table. 

DECmXAIi NUMERATION TABI.E:. 






. CO .C O 

. S a - ua 

a £ g^ £ go 
c: S 9 c S=^ S 

,4 is read 4 tenths. 

,6 4 . . 64 hundredths. 

,0 6 4 - - 64 thousandths. 

,6754 - - 6754 ten thousandths. 

,01234 - - 1234 hundred thousandths. 

,0 07654 - - 7654 miliionths. 

,0 043604- - 43604 ten im\V\oxvV\v^. 



16G L'KCI.'.'.VL I.LACTiCO;?. 

D»'cimal frartirjuj; are nr.ir.eratcil iVnm il-e lef 
llie rigiit. bcginnir.;*- with il.i* leiitii?. hu:i«.Irod:h: 
in ihe luble. 

<,>. Are liie dtnomiiiators of decimal fractions generally 
I!, .v.- arc I he iraotior.s txi-rt-^sod ? Is ihe r'.r..v:u::atyr ii 
Wir.t is it ? Wi.c** is ilie j'la--'.- next :iie (]• s.::nr.; po::ii cal 
I.- x: i The third, A:c. ? "VVhich way are decimals numcr 

§ 1 3 1 • Let us now write and numerate the 

clec'ini.-ils. 

Four-ientli<«. - - - - .4. 
Four hundredths, - - - .0 4. 
Four thousandth^, - - - ,0 4. 
Four tifii ihousandths, - - - .0 
Four hunchTd thousandths. - - .0 
Four millioulhs,- - - - .0 
Four ten millionths, - - - .0 
Here we see, lliat the same figure expresses 

values, accorduig to the place which it occupies. 

i'.ul y^j of 3-^^ is equal to rJo=9<> 

1 "' 10(7 J 000 — '" 

1 oi" ,_4. - - . ,._.4 

J (i ''^ 10 00 loouo — '" 

1 . (,<• .._4 ._ _ - . ... 4 n 

iO ' Jo 00 100000 — ?" 

J •) * i 00000 loooooo — '^ 

- .I.(;l" 4_ ___4 (). 

li)^'* loouooo 1000000 — 9" 

Therefore^ the value of the places diminish in 
proportion from the left hand to the right. 

jlcnce, ten of the parts in any one oi' llie \ 
p(\\\{\\ to one of tlie parts in the place next to the 
is, ten thousandths make one hundredth, ten h 
make oncvtenth, and ten-tenths a unit 1. 

This law (^f increase from the right hand to 
hifi, is t!ie same as in whole numbers. T!irrcJ 
numbi m and decimal fractions may he iinilrd hij-p 
decimal point between them. 

Thus, :U>,95 - thirty-six, and 1)5 hni 

127,4 - 127 *and four-tenths. 

I():i,()3 - 163 and three huudrc 

027,0047 - 627 and 47 ten ihous 



A number composed parilj' of a whole iiiiralier anij 
parlly of a decimal, is called a mixed number. 

Q. Does [he Ttdus aC a Qgute depend upon ihe plaice which il 
ocoupiea 1 How doea llio valua change frmii the \iiU lo"-arda ihe riahl t 
What do len pans of any one plnce make I How do ihey increaae 
fram the righl towards the \eSil Hawiaav whale numlHira be joined 
with decimals I Whal is a number called when composed parlly of 
wliole nambera and partly ordccimals 1 

Write the following numbers in figures, and numerate 

. Forty-one, and three-tenths. 41,3. 

S. Sixteen, and three millionths. 10,000003. 

Ls. Five, atid nine hiradredths. 5,09. 

P4-- Sixty-fire, and fifteen thousandths. 05,015. 

~. Eighty, and three millionths. 80,000003. 

L Two, and three thousand millionlhs. 2,000000003. 
, Four hundred and ninety-two thousandths, 0,492. 

8. Three tliousand, and twenty-one ten thousandths. 

9. Forty-seven, and twenty-one ten thousandths. 
10. Fifteen hundred and three millionths. 

j^ 11. Thirty-nine, and six hundred and forty thousandths. 
C.IS. Three thousand, eight hundred and forty millionths. 
H^13. Six hundred and fifty thousandths. 
Pl 4. Fifty ihnusand, and four hundredths. 
*^15. Six hundred, and eighteen ten thousandths. 

16. Three mdlionlhs. 

17. Thirty-nine hundred thousandths. 

§ 133. The den om illations of Federal Money wiD 

Correspond to the decimal division, if we regard 1 dollar 

i'ha the unit. For, the dimes are tenths of the dollar, the 

. cents are hundredths of the dollar, and the mills, being 

Ifiiiths of the cent, are thousandths of the dollar. 



1. Express $16, 3 dimes 8 cents and mills decimally. 
^ns. $16,389 
3. Express S95, B dimes 9 cents 5 mills decimally. 

9. BxpretM 9107, B dimes 6 cents 8 mtlla dento&Vq. 
Ans. %\(n,^«&. 



I 
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4. ExpreBS »47 nnil 25 renls ilccimnlly. ^n». W7J 

6. Express 839,39 cenis and 7 mills decimnllv. 

Jim'. 939,3t 
0. Express 812 anil 3 mills derimally, Jiiis, 

7. Express S147 and 4 cenls decimally. Mm. 8il47, 

8. Express «14B, 4 mills decimally. ^ns. 8U8,(H 
B. Express four dnllurs, six mills decimally. Mns. 

Q. If tho denoniinnliona of Federal Money be eipreesed decirw 
whalisihe unii I What pari of ■ dallnr is I diniel Whai parti 
dime is n caiitl Whm yon of « cent is a mill I Whal part i 
dallai is 1 ci^nll 1 mill 1 

i 193- A cipher is annexed to a number, when il 
pl&ced on the right of it. If ciphers he annexed to I 
numerator of ii decimal fraction, die same number 
ciphers most also be annexed to the denominator; I 
there must be as msiiy ciphers in tlie denominainr 
there are places of figures in the numerator (see § 13(1 
The numerator and denominnlor will therefore be miif 
plied by the same number, and consequently the value 
the fraction will not be changed {see § 84-) Hence, 

Annexing ciphers lo a decimal fraction does not alter 
valtic. 

We may lake as an example, 3=^^. If now we anna 
a cipher to the numerator, we must, at the same thni 
annex one to the denominator, which gives 

,30 =: -^-^g hy annexing one cipher, ■ I 

,300 = Yn^ hy annexing two ciphers, M 

,3000=^^ all of which are equal to -^=,3. 4 

Also, ,5= ,*^=,50=-^"5=,500=-r=^V J 

Also, ,8= ,80=,800=,8000,=, 80000. ^ 

Q. When IB u eipber annexed to a numbert Does ihe anod* 
ofnphers !o a dedmol nller its valuol WhynotI W hal doe» lhr« 
IflnihabBcomeby BUneiiiiB-aciphBrl Whal by anEeiiBBIwociplKr 
Three ciphcraT Wlial does ,8 become by annexing b cipher! ' 
aiuiBiing two ciphers ( By annexing ihree ciphers ! ' 

$ 1S4- Prefixing a cipher is placing it on the loD 
a number. If ciphers be prefixed to tlie numeralorfl 
decimal fraction, that is, placed at the left hand qS 
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significant figures, ihe same number of ciphers must be 
annexed to the denominator. Now, ilie numerator will 
remain unchanged while the ilenomiimior will be iiicreaaeil 
ten times for every cipher which ia aniiejted, and llie 
-value of the fraction will be decreased in the same pro- 
portion (see 5 83.) Hence, 

Prejtxing cipliers to a decimal fraction diminishes ilt 
value ten times for every cipher prefixed. 

Take the fraction ,2=^ as an example. 
,03^ y^ by prefixing one cipher : 
,003=,^^ by prefixing two ciphers: 
,0003=^%";^ by prefixing three ciphers: 

I which the fraction is diminished ten times for every 
■■t prefixed. 
Uso, ,03 becomes ,003 by prefixing one cipher ; and 
|K)3 by prefixing two. 

I. When 19 B cipher prefiied lo a niimher! When preiiied to s 

Jttal, does il incroase ihe numcrnlor r Doenil increase Ihc denomi- 

oir Whul effect ihen has it uri the vulue of ihc fraclinnl Whit 

"Twa ,5 become by prefiiiing a cipher ? By prefixinc two ciphcra 1 l)v 

[mfijinn ihree ! Whni dots ,07 become liy prefixing a cipher I l!y 

' ■ ■ Uy prefiiing tburt 



ptalUing [wol By piclixing ihrco ? Uy pi 



ADDITION OF DECIMAL FRACTIONS. 

S lt0*S. It must be recollected thai only like parts of 

Inily can be added together, and therefore in setting down 



I ihe numhei 
of the 



for addition the figures occupying 
value must be placed directiy 



The addition of decimal fractions is then madi 
^■(Uiie manner as that of whole numbers. 
• Add 37,04, 704,3 and ,0376 together. 
In this example, we place the tenths 
Under tenths, the hundredths under 
hunJredths, and this brings the dccimiil 

Soinia and the like parts of the unit 
irwily under each other. Vie ilieii 
in whole numbers. 





Hence, for adiiiiion of decimals we have the following 
itui,E:. 

I. Set dovm the mtmlicrs to be added so tJiat tentJts shtUl 
fall under IctUIis, lamdredtia under himdredtks, 4'c- ThU 
aill bring all the decimal points directly under each other. 

II. Then add as in simple mimbers and point o^' ift tie iUB, 
from the right hand,so many places for decimals as are eqwil 
lotlif greatest number of places in any of Ike given numben. 

Q. Whnt parUof uniiy may be added logelher f How do yoHKl 
down the numbers for nddrtion 1 How wilflhe deciinal poinls fiHt 
How do you ihen add t How many decimat plues do you point iff 



n Itie >i 



1. Add 4,035, 763,196, 445,3741 and 91,3754 lo- 

gelher. Ana. 

2. AM 365,103113, ,76012, 1,34976, ,3540 and 61,11 
together. Jns. 428,677893. 

3. 67,407+97,004+4+,C+,06+,3=169,37l. 

4. ,0007+l,0436+,4+,05+,047=l,5413. 

3. ,0049+47,0426+37,0410+360,0039=444,0924. 

0. Required ihc sum of Iwenlyrnine and 3 lendia, four 
hundred and sisly-fiye, and two hundred and iwenty-one 
ihonsHndthB. A»s. 

7. Keqnired the sum of two hundred dollars one dime 
1, four hundred and forty dollars 





nine mills, and one dollar one dime and one mUl. 




Jns. »641,249, or 641 dollars 2 dimes 4 cents 9 mflls. 




8. What is the sum of one tenth, one hundredth, nnd 


■ 




1 


0. What is Ihe sura of 4, and ten thousandth!! ? 


1 


.ins. 4,0006. 


1 


10. Required in dollars and decimals, ihe sum of one 


1 


dollar one dime one cent one mill, six dollars three mills, 


1 


four dollars eight cents, niive dollars six mills, one hundred 


B 


dollars sis dimes, nine dimes one mill, and eight doUsrs 


w 






1 1. What is the sum of 4 dollars 6 cents, 9 dollara 3 




mills, 14 dollara 3 dimes 9 cents 1 mill, 104 dollars S 




t/imes 9 cents 9 mills, 999 dollara 9 tiimea I mill, 4 miUs, 




S milh, and 1 mill ? At«. %1132,3M.. 


L 


J 
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SUBTRACTION OF DECIMAL FRACTIONS. 
i 13G- Subtraction of Decimal Fractions teaches how 
tfind the difference between two decimal numbers. 



[t. From 3,275 lake ,0879. 
Jin this example a cipher is annexed to 
le minuend to make the number of ileci- 
iiial places equal to the number in the 
Euljlrahend. This does not alter tlie value 
or the minuend (see § 133.) 

Hence, we hare the followiiig 



k Set doton the less number under the greater, so that 
arts ocevpy'mg places of the same value shall fall 
telly under each other. 

~. Then subtract as in simple namfiers, and point of in 
remainder as many places for decimals as are equal to 
\grealeit number of places in either of the given numbers. 



Q. What doea sublrnctj 



rs for Eu 
il places 



How do 



ihl How do you eel down iha 
I you then aubtract ! How maiiy 
tho remainder ? 

a. From 3295 take ,0879. ^ns. 3294,9121. 

a. From 291,10001 lake 41,375. Jtns. 249,73501. 

4. From 10,000001 take ,111111. Sns. 9,888890. 

5. From three hundred and ninety-six, take 8 ten thou- 
ndths. Jins. 

■ 6, From 1 lake one ihousandth. ^ns. ,999. 

1-7. From 6378 lake one tenth. Ans. 6377,9. 

I. From 305,0075 take 3 millionths. 

Ans. 365,007497. 
8. From 21,004 lake 97 ten diouEandths, 

Ans. 
i. From 260,4709 lake 47 ten millionths. 

Jlns. 260,4708953. 
t. From 10.0302 lake 19 millionlhs. JlnsAft,^'i^\fe\. 
I From 2,01 take 6 ten thouaandlhs. Jliis. 



MVLTIPUCATIOIT OF 



MULTIPLICATION OF DECIMAL FRACTIONS. 



5 127. 1. Multiply ,37 by ,8. 

If we muUiply the fraciion ^'i by j^, 
we find the product lo he j^^: and 
generally, the number of ciphers in the 
(jeaoiuinator of the product, wilt be 
equsi to the number of decimal places in 
the two faclore. 

3. Multiply ,3 by ,02. 



OPERATION. 



,3x,02=74fXjVG=rJaT(=i006 answer. 

To express the 6 thousandths decimally we have to 
prefix two ciphers (o the 6, and this makes as mu^ 
decimal places in (lie product aa there are in both mnlO- 
pljcand and multiplier. 

Therefore, lo multiply one decimal hy another, we have 
the following 



Malliplyaain simple numbers, andpoinl off in Ike product, 
from the right hand., as many figures for dtcitnah as an 
equal to &e number of decimal planes in tlie muUiplieaid 
and mttliipUer ; and if there be not so many in the product, 
supply Itie defciency by prefixing cipliers. 



you do I Give ihe rule lur llie multtplkc 



J. Multiply 3,049 by ,012. 
(2.) 
Multiply 365,491 
by .0 01 

^ns. " ,3(i549l 



Ans. ,030588- 

{30 
Multiply 41)6,0135 
1,490 



.ins 



742,0361960 



I 



4. Multiply one and one millionth by one thousandth. 
A-ns. ^CSlOOOOOl 
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■ - 5. Multiply one huadred and forly-seven milliontlia, by 

■ WiB millionth. Mils. 

I I 0. Multiply lliree hundred, and twenty-seven Kun- 
Ldredths by 31. ^tw. 9308,37. 

1.7. Multiply 31,00467 by 10,03962. 
I . .Iits. 311,2751060354. 

■ 8. What is the product of five-tenths by five-tenths. 
[ vJtis. 
I 0. What ia the product of five 
> Mndths. 

10. Multiply 596,0-1 by 0,00004. ^ris. 

11. Multiply 3SI}49,079 by 0,00009. Aru. 3,04392632. 

5 t28- Note. When a decimal number is lo be mul- 
tiplied by 10, 100, 1000, &c., the multiplication may be 
made by Temnving the decimal point as many places to 
t!ie right hand as there ore ciphers in the multiplier, and 
if there be not so many figures on the right of^lhe decimal 
point, eupply the deficiency by annexing ciphers 

1 f fi^iQ 



Thus, 6,79 mnltipiied by { 1000 
' 10000 
100000 J 



67900, 
[ 679000, 

3700,36 
37003,6 
370036, 
3700360, 



Haw do you mulllply a decimal tiiimbet by 10. 100, 1000, di,c, ? 
. ...jre are not as many decimul figures as there ors ciphere in iho 
uilliplier, whaL do you (!□ I 

DIVISION OF DECIMAL FRACTIONS. 
S 1S9- Division of Decimal Fractions is similar 
f that of simple numbers. 

- We have just seen, that, if one decimal fraction bo 
mltiplied by another, the product will contain as manf 
' i of decimalet as there were in \iofo v\vtt ^a.<i\»:i^». 



J 



p 



«BP 



Wow, if ihis product be divided by one of the factors the 
quotient will be the other factor (see { HS-) Hence, 
in division, the dividend must contain jn:<i rta msny 
decimal places aa the divisor and quotient together. Tke 
quotient, tliereforc, urill eorttain as many places as tk 
dividtrtd, less those of the divisor. 



1. Divide 1,38483 by 60,31. 

There are five decimal places m „. offn^Qoion/Qi 

the dividend, and two in Ihe divi- 60,21)1,38483(83 

son there must therefore he three 

places in the quotient : hence one * SHQZ 

must Be prefixed to the 23, and the '80G3 

decimal poinl placed before it. ^ns. ,023. 

have llw 



RUIE. 

Divide as in simple numbers, and point of in Ihe qiiotiai, 
from the right hand, so many places for decimals as tie 
decimal places in ihe dividend exceed those in the divisor; 
and if there are not so many, supply the deficiency by pn- 
fxing ciphers. 



of decimsl places in tlie dividand compare wilh those in the divisor aijd 
quolienH How do you determine the number of deciniBl pliceain 
Ine qiioLJentl If the divimr coninins four plai^ea and the dividend uli 
how Tnany in the quoiieiit! If the diviaor canlnina three piaees end 
the dividend five, now many in the quolient ? Give iho rule for ihi 
division ordecimiile, 

EXAMPLES. 

1. Divide2,3421 by2,ll. Ans. 1,11. 

2. Divide 13,82561 by 3,01. ^ns. 

3. Divide 33,68431 by 1,01. Ans. 33,331. 

4. Divide ,010001 by ,01. Ans. 

5. Divide 8.2470 by ,002. Ans. 4123,5, 
ft What is the quolient of 37,57602, divided by Z] 

Bj-,3? By ,03 ? By ,003 \ B^ ,^00* \ 
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'. What is the quotient of 139,75800, divided by 8? 

fc ,08 r By ,O0S ? By ,0008 ? By ,00008 ? 

T, What is the quotient of 187,39900, divided by fl? 

^9P By,Oe? By ,009? By ,0009 ? Bv .00009 f 

6. What is the quotient of 7S4,2043244,' divided by 6? 

f,06? By ,006? By ,0006? By ,00008? By ,000006? 

i 130' Note 1. Wlieii any decimal number is to l-« 

divided by 10, 100, 1000, &.c. the division is made by 

removing the decimal point as many places to the left as 

there are O's in the divisor; an^ if there be not so many 

^gures on the le(l of the decimal point, the deficiency must 

be supplied by prefixing ciplie 



9 divided by 



100 






3,769 
,2769 
,03769 
,003769 
64,389 
6,4289 
,64289 
,064289 



9 divided by, 1000 \ 
lOOOD 
100000 J 

'. How do you divide a decimsl number by 10, 100, 1000, &o. f 
It as many figures lo ihe \eh of ihe decimal point aa there 
I the divisor, wbei do you do I 

i 131. Note 2, When there are more decimal places 
in the divisor than in the dividend, annex aa many ciphers 
lo ilie dividend as are necessary to make its decimal 
plsces equal to those of the divisor; all Ihe figures of the 
JKHeM will then be lekole nujnbers. 

EXAMPLES. 

1. Divide 4397,4 by 3,49. 



We annex 
Had it contaii 
•e should have annexed 



) the dividend, 
decimal place 



i76 

2. Diviile 2104,02194 by ,100001. 

3. Divide 9811,0047 by ,335947, 

4. Divide ,1 by ,0001. 
6. Divide 10 by ,1. 

6. Divide fl by ,6. By ,08, By ,008. 
By ,003. By ,5. By ,05. By ,003. 



By ,2. By ,3, 
By ,000012. 



ttlpl, 



n ihe divisor than in 
<r Lhe quouenl 



dend, whsl du you do ? VVbal wdl ihsfigurei 

§ 133. Note 3. When il is necessary t 
ibe division farther than tlie figures of the dividead tnS, 
allow, we may annex ciphers and consider them as deei- 
mal places of tlie dividend. 



1. Divide 4,25 by 1,25. 

In this example we annex one 
and then the decimal places in the 
dividend will exceed those iu the divisor 
by 1. 

2. Divide ,2 by ,00. 

We see in this example that the 
division will never terminate. In 
such caseB ibe division should be 
carried to the Ihird or Iburth place, 
which will give the answer true 
enougli for all practical purposes, 
and the sign + should then be 
Written, to show that the division 
may be still continued. 

3. Divide 37,4 by 4,5. 

4. Divide 588,4 by 375. 

5. Divide 94,0369 bv 81,032. 



SIH) 



O PE RATIOS. 

,06},20(3,33-l* 



Ans. 8,3111- 

Ans. 

Ana. l,\& 



Q. How do you coniinue the division nflpr you have brought A 
■W the Sgurca of iho dividandl Vltei. »Kn do jou placa »fw 
f UolMflf r Wbal docB it show I 



DECIH.U, FRACTIONS. 




IN TtlB FOUR FBCCEPIXG RULES. 

rchant sold 4 parcels of cloth, the first contained 
i and 3 thousandths yards ; the 2nd, and 3 tenths 
; the 3rd, 4 and one hundredtli yards; the 4th, 90 
Und one miUionih vards : how many yards did he sell 
nali? ' ^ns. 227,3\3Q0\i/d. 

2. A merchant buys three chests of tea, the firat con- 
tains 60 and one thousandth li. \ the second, 39 and one 
ten thouaandih lb. ; the third, 25 and one-tenth lb. : how 
much did he buy in all ? ^ns. lb. 

3. What is the sum of 920 and three hundredths; *1 
and one-tenth, $6 and one thousandth, and SIS and one 
hundredth? ^ns. 848,141. 

4. A puts in trade 8504,342; B puts in $350,1985; 
C puts in $100,11; D puts in $99,334; and F. puts in 
$9001,32 r what is the whole amount put in? 

, a. B has $030, and A has $1, 3 dimes and 1 mUI : how 
much more money has B than A ? ~S>is. $934,099. 

^& A merchant buys 37,5 yards of cloth, at one dollar 
Hniy-fit'c cents per yard: how much does the whole 
Mk to.> ^TU. $4S,S75. 

It. a farmer sells lo a merchant 13,12 cords of wood al 
t4,2S per cord, and 13 bushels of wheat at $1,06 per 
^hel : he is to take in payment 13 yards of broadcloth 
11 $4,07 per yard, and the remainder in cash : how much 
Honey did he receive? .3ns. $16,63. 

8. If 12 men had each $339 one dime 9 cents and 3 
mills, what wouid be ihe total amount of their money ? 

^ns. $ 
>S. If one man can remove 5,91 cubic yards of earth in 
Iter, how much couid nineteen men remove I 
Wr -fins. 112,29j,(Z. 

^5. What is the cost of 8,3 yards of cloth at $5,47 per 
yird? Jins. *45,401. 

11. If a man earns one dollar and one mdl per day, 
how much will he earn in a year? .^rw. $ 

12. What wUI be the cost of 376 thousandths of a cord 
Mfwood, at S2 per cord ? Jlns. %'i~A- 



MP 



HEDDCTIOH OF 



3 



13. A man leaves an estate of »U73,1!: 
divided among 12 heirs; what is each one's porlionl 

-3ns. gi|22,7« 

REDUCTION OF VULGAR FRACTIONS TO DECIMAL 

5 133. The value of every vulgar fraclion is eqn^ 
the quotient arising from dividing (he numerator t:^ 
denominator (sec § 44-) 



g=4i, but,* 



4,5 



opERATioir. 



L 



1. What is the value in decimals of f , 
We first divide 9 by 3 which 

gives a quotient 4, and 1 for a re- 
mainder. Now 1 is equal to 10 
tenths. If then we add a cipher, 
2 tvill divide 10, giving the quotient 
5 tenths. Hence the true quotient 

2. What is the value of y. 
We first divide by 4 which gives 

a quotient 3 and a remainder 1. 
But 1 is equal to 100 hundredths. 
If then we add two ciphers, 4 will 
divide the 100, giving a quotient of 
25 hundredths. 

Hence, to reduce a vulgar fraclion 
have the following 

RXTLE. * 

I. ^nnex one or more ciphers to the numerator laid uei 
divide by the denominator. 

II. If there is a remainder, annex a cipher or ciphers, am 
divide again, and continue to annex ciphers and to Hvi^ 
until there is no remainder or until the quotient is sugidtnti, 
exact : the number of decimal places to be pointed offvalK 
quotient is the same as the number of ciphers used ; am 
lehen there are not so many, ciphers must be preyed. 

Q, Whiil is ihe value of d fraciinn equni to ? \Vhal: ia the valu 
of four-halveB 1 Whai is the dEcimal ybIub of one-hnlf! Of ihrM 
hsivesi Of Eix-founhBl Of nino-balvGa T Of sevcn-hBlves I 
fivG-fbnrihs t Of Dne-fourthl Give the rnle for reducing a vnlg) 
' ■■ '■ a decimal, i, 



J 



DECIMAL FRACTIONS. 



n 



We here use two ciphers and thei 
lore point off two decimal places in t 

3. Reduce J and j^^^ to decimals. 

Jm. ,35 and ,00797 + . 
3. Reduce ^^, ^-, y^jf, and gj'g - ^ to decimals. 

[*■ 

I S. Reduce fi^fsisf t° ^ decimal. ^ns. 1,496+. 

fcC Reduce f , ^^^| , jffj, fjj 'o decimals. 
F ^ns. 1,333 + ; 0,182 + ; 0,792 + ; 4,088 + . 

REDUCTION OF DENOMINATE DECIMALS, 
§ 134. We have seen that a denominate number is 
one in which (he kind of unit is denominated or expressed 
(see § 45.) 

A denominate decimal is a decimal fraction in which 
the kind of unit that has been divided is expressed. 
Thus, ,5 of a £, and ,6 of a shilling, are denominate 
decimals. The unit that was divided in the first fraction 
being £1, and thai in the second 1 shilling. 

Q. Whnl is m denominate numbcT r What la a denominate decimal! 
In the decimal Rve-lenths of n £, what \a the unit ! In the decimal 
eix-loniha of a shilling, wliat is iha unit I 



§ 135. To find the value of a denominate number m 
^ecimals of a higher denomination. 
^V e:xami'les. 

Wt. Reduce 9d to the decimal of a £,. 

*■ We first find that there are 240 I opebation. 
pence in £l. We tjien divide 9d by 240iZ=£l 

240, which girea the quotient ,0375 240)9{,0375 

of a £. This i.^ the true value of Od [ ji^, £:^^^- 

■a the Jecimal of a £,. \ ~ 



180 



SEmrcrroif W 



e have the following 

RCtE. 

1. Consider how many units of the given denomination nt 
one imit of the denontinalion to tahick you would redvce.* 

II. Divide the given denominate number by Ike n 
no found, and Ike quotient vnll be tlie value in (/ 
denomination. 

te niunlwr in b dedoul 

2. Reduce 7 drams to the decimal of a Ih. avoirdupois, 

Jns. ,02734375;i. 

3. Reduce 26d to the decimal of h£. ^tu. ,1083333+. 

4. Reduce ,056 poles to the decimal of an acre. 

Ans. A. 

6. Reduce 14 minutes lo the decimal of a day. 

Jim. ,0097222(111. -f. 

6. Reduce ,21 pints to the decimal ofa peck. 

Ans. pi. 

7. Reduce 3 hours to the decimal of a day. .^tis. ,ISG. 

8. Reduce 375678 feet to the decimal of a mile. 

Jns 7J,151+. 

9. Bednce 39 yards to the decimal of a rod. 
10. Reduce ,5 quarts lo the decimal of a barrel. 



5 136. To t 

denominations to 
nation. 



luce [lejiominale numbers of diflercnl 
n equivalent decimal of a given denDmi- 



EXAMPLES. 

1. Reduce £1 43 9^ to the denomination of pounds 
We first reduce 3 farthings 

to the decimal of a penny, 
by dividing by 4. We then 
annex the quotient ,75 to the 
fl pence. We next divide 
by 12 giving ,8125 wliich is 
the decimal of a shilling. 
This weannex to the siiillinja 
aad then divide bv 20. 



fd=,15d, henoe, 
.,(£=9,7 5d, 
12 )9.75d 

^,8 1 25s, and 
20)4 ^ 125g, 

£;340G25, iherf (fire, 
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Hence, we have ihe following 

BULE. 

, Divide Ihe Itneest denomination named, hy that number 
Khich makes one of Ihe denomination next higher, annexing 
ciphers if necessary : then annex Ihis quotient lo the next 
hig/ier denomination, and dioide as before : proceed in the 
savie manner through all the denominations lo the last : the 
last result will be tlie answer souglii. 
II' 2. Reduce £19 17s 3|d to the decimal of a £. 

Ans. ^£19,863+. 
Jiice 15s M lo the decimal of a £. Ans. £,775. 
t|l. Reduce 7^(2 to the deiiommatiaii of shillings. 
f Jin,. s. 

I S. Reduce %lb. 6ox. 12;>io{. 16gT., Troy, lo the decimal 
*B 16. Ans. 2,469444iS.+. 

p0. Reduce 3 feet 9 inches lo the denomiiiatton of yard: 
Jiiui. ],25j( 

Ij. Reduce \lh. \2dr., avoirdupois, to ihe denomination 
^;pound9. Ans. 1,046875;^. 

8. Reduce 5 leagues 2 furlongs lo the di 
leagues. Mns. 

Q. How do yon reduce denominale numbers of different 
liana, to equivaleat decimals of a given deuoiainalLon T 



t: 



ST- To find the value of a denominate dec 
of iotegera of inferior denominations. 



Whai 



EXAMrLES. 

3 the value of ,833396 of a 



We first muliiply the decimal by 
20, which bringa it to shillinga, and 
after culling off from the right as 
many places for decimals as in the 
given number, we have 16s and the 
decimal ,645930 over. This we 
reduce lo pence by multiplying by 
12, and then reduce lo farthings by 
Kulliplying by 4. 



Am. \'&a I^M*" 



183 REDUCTION OF DXCnUU. 

Uence, the following 

nuLG. 

1. Consider hmc many in the next !eas denomination m 
one of the given denomination, and multiply the deeimalM 
tjiit number. Then cut of from the right hand as « 
places as there are in the giuen decimal. 

II. Multiply tliefgaresso cut off by the number toHchit 
takti in the next less dennminalion to make one of a higher, 
and cut off as before. Proceed in the same loay to Ac 
loieen denomination : tlw fgvres to the left will form tkt 
anmeer sought. 

2. What is the value of ,002084(6. Troy? 

Ans. 12,00384^. 

3. What is ihe value of ,635 of a cv>t. Ans. 2gT. Ulb. 

4. What is the value of ,635 of a gallon ? 

Alts. Zqt. Ipt. 

5. Whnl in the vnlue of £,3375 ? Ans. 

fi. What is the value of ,3375 of a ton? Arts. Gcvjt. 3qr. 

7. What is the valae of ,05 of aii acre ? Aia. flP. 

8. What is the value of ,875 pipes of wine ? 

Ant. 

9. What is ihe value of ,125 hogsheads of beer.' 
(aee i 67.) Ans. Ggal. 3^ 

10. What is the value of ,375 of a year of 365 days ? 

Ana. 136da. Zlhr. 

11. What is the value of ,085 of a £ .' Ans. +, 

12. What is the value of ,86 of a eiet. ? 

Ans. Sqr. I21b. 5oz. l,92dr. 

13. What is the difference between ,82 of a day and 
,32 of an hour? Ans. \9hr. 21m. 36sf£!. 

14. What is the value of 1,089 miles? 

Ans. Im. 28rd. 7ft. li,04!n. 

15. What ia the value of ,09375 of a pound avoirdupoii 
weight ? Ans. 

10. What is the value of ,28493 of a year of 365 days? 

Ans. 103dn. 33/ir. 59m. 12,48«e. 

17. What is the value of £1,046? Ans. £1 lld+. 

■ 18. What is Ihe value of £1,88? Ans. +. 

p. Ho^ do you find ihe value of a denominate decimal in inleEeri 
of inferior denominahora ! WhM is tticiniuo in atullingK of one-Eulf 
ol'a£l In pence of one-halt of n 6\uiVin£l 



RULE OP TH^Bf 

RULE OF THREE. 

§ 13§. If 1 yard of doth cost $2, how niiich wt!l 6 
yards coat at tlie same rate : 

It is plaiQ tiiat 6 yards of cloth, at the same rate v/i]\ 
cost 6 times aa much as 1 yard, and therefore the whole 
coat is found by multiplying 82 by 6, giving #13 for the 
cosL lit this example tliere are four numbers considered, 
viz, 1 yard of clolh, 6 yards of cloth, »3 and $12 r lliese 
nunibera are called terms. Three of these terras i 






-r given 



I the question, and the other 






I yard of cloth is the 1st term ; 
6yardsof clolh isthe 2nd term; 



$2 is the 
$12 is the 



3rd t( 
4th term. 



" Wow the 2nd term 6 contains the first term 1, 6 times, 
and the 4lh term 12 contains the 3rd term 2, 6 times— that 
is, the 2nd lerm is as many times greater than the 1st, as 
tJie ith lerm is greater than the 3rd. 

This relation between four numbers is called proportion; 
and generally 

Four numbers are in proportion, uiAes the 2nd term is as 
many times greater or less than the \st, as the Alh term is 
greater or less than the 3rd. 

We express that four numbers are in proportion thus: 



1 : 



12. 



Thai is, we write the numbers in the same tine and 
place two dots between the lat and 2nd terms, four be- 
tween the 2nd and 3rd, and two between tlie 3rd and 4th 
terms. We read the proportion thus, 

Thf 1st and 2nd terms of a proportion always esjirens 
quantities nf the same kind, and so likewise do the 3rd and 
' ' ■ \s in the example, 

yd. yd. * « 



ith terms. 



! OF THRBBi 

Q. If 1 yard of eloth cost gS, whal will 6 yards cosi ? Haw mnj 
numbera are considered in this queBttnn ! Whal are ihey ciUedl 
How many were known or given I Name ihe lerniB. How mu^ 
litnea docB ihe 2nd icrm contain the iirBI I How many limea dm ikt 
fourlh Mintsin ihe ihird I How many limea is ihe unand lerm giuler 
Ihan the firait When are four numbera in proportion F How aie 
ihey wriltenT How are ihey read) What lerme of a proparlim 
expreaE quaniitlea of ihe aame kind I If I yard of clolh cost 33, wbu 
will 2 yarda coal al ihe same rale I Whni will 3 cost! 47 SI Gl 
T! S( 9r 101 lfonoyardorclolhcOBia4wliatwill3yanUcOElt 
Whal will 3 yards cosl! 41 51 6! 7! 8( 9? 10 1 

§ 139. The numbers 

2: 4 : : 8 : 16 

nre in proportion since ihe 2nd term is two times grealw 
than the let, and the 4th lerm two times greater than tbe 
3ril. And when Toiir numbers are in proporlion, thfl 
quotient of the 2nd tenn divided by the 1st, is equal w 
the quotient of the 4th term divided by the 3rd. Tha 
quotient is called the Tatio of the proportion. Thus 3 ii 
ihe ratio of the proportion 

2 L 4 : : 8 : IG; 



We may also compare a larger number with 
For example, the ratio of 4 to 3 is J ; for, 2 -i 
The mlio of 9 lo 3 is ^, since 3 -i- 0=^. 

In every proportion, the ratio of the 1st lerm 
and, is equal to the ratio of the 3rd term to the 4th. 



I led ] 
.4-V 



1. What ia the ratio of 9 to 18 ? 




Jn*. 2. 


2. What is the ratio of 6 to 24 ? 




Jtu. 


2. What is the ratio oi' 12 to 48 f 




^ru. 


4. What is IJie ratio ofll to 13? 




ratio of 30 


5. What pari of 20 is 4 ? or what 


3 the 


to 4? 




Afu. I. 



RITLE OF THREE. 



,■^6. What pan of 100 . 
"16 30? 

7. What are ih 



15 



of the proportion 



48 



45. 



Ans. ^ 

Ans. 3. 
.ins. 
Jlas. ^. 
Ans-l- 
Ans. 



Cf. When four numbers are in proportion, what is ihe seiiond lenn 
ditided by the ilrat equal to? Wfial ia ihU quouent coUed I Whnl 
doea the mtio of two numbers express T Wtant is it equal to ? V/hal 
ii the ratio of 1 to 5 1 OfSloSt Of 3 lo 27 f Of 6 to 3fi t Of 
a lo i« ! Of 9 10 81 1 Of 10 to 100 I Of iO lo II Of 12 lo 3 ( 
Of 8 to 2 ? Of S lo 1 1 In eieiy proporlion what ia iha niiio of the 
Isl lerin tu the 3iid equal lo I 

5 140. Ex. 2. If 4iJ. of tea cost »8 what wiU 12/6. 



I 



4j9a 

"»24 lhacogtofl3Il.ofte 



Ans. 824. 



niiutb 



Jent that the 4th letm, or coat of \2ib. of tea, 
many times greater than $8 as \%lh. is greater 
But since the quotient of 12 divided by 4 
.ow many times 12 is greater than 4, it follows 
that the fourth term will be equal to 88 mtiltiplied by this 
Cjuotient : that is, equal to 98 multiplied by 3, or equal to 
ft24. But we obtain the same result whether we multiply 
tlie 3rd term S8 by the quotient 3, or first multiply it by 
the 2nil term and then divide the product by the 1st term ; 
and the same may be shown for every proportion. 
Hence we conclude, 

That the 4lh term of every proportion may be found by 
nultiplying the ind and 3rd terms together, and dividing 
fheir product by tJte 1st term. 

tj. How do you iind ihc fourth leriu of a proportion, when the first 



HOIX OF THRBB- 



1. The first three terms of a proportion are 
what is the 4th ? 

2. The first three terms are 6, 2, and 1 : 
4ih? 

3. The first three terms are 10, 3, and 1 ; 
4lh? 



1,2, and S 



Aia. 



5 14,1- T/ie 1st andilh terms of a proportion are called 
tlte two extremes, and the 2nd and 3rd terms are called the 
two meant. 

Now, since the 4th term is obtained by dividing the 
product of the 2nd and 3rd terms by the 1st terra, and 
since the product of the divisor by the quotient is eqoal 
to the dividend, it follows, ' J 

That in every proporlion the product of (he tiBo c:rtreaiiM 
is equal to the product of the two means. ' I 

Thus, in the first example, r 

1 : 6 : : 2 : 12 we have, 1x12=6x2=12 and in 
the proportion, 4 : 12 : : 8 : 24 4x24=8xl2=B6. 

Q. What is the prodai}! of the extremes equal id t If ibe product 
of the eitremee be dividad by one of them what will the quotiem be [ 
If h be divided by one ofihe moanfl, wtini will liie (juotienl be I 

S 14a. The Rule of Three takes its name from the 
circumstance that three numbers are always given to 
find a fourth, which shall bear the same proportion to one 
of the given numbers as exists between ihe other two. 
We have, for finding the 4th term, the following 

GBNERAI^ BUIE. 

I. RedTice the two numbers which have different namu 
from f/ie answer sought, to the lowest denomination named 
in either of them. 

]I. Set the number which is of ike same kind with the 
',r sought in the third place, and t)ien consider from th 
e of the question whether the answerwill be greater vr 
less tlian the third term. 

III. fVhen the answer is greater titan the third lermt 1 
wriie the least of the remaining numbers in tlie frslpJai 
hit tehen U is less place llie greater there. 

' "yjy the sctonAamHtdrd terms tcgetheri 




■d term, ] 
<t planum 

J 
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dinide the product liij the fast term: lite qunlientwill he the 1 


fourth term or atiswer sought, and will be of tite samf- deno- 1 


minalion as the third tervi. 1 


Ex. 3. If 48 j-ards of cloth cost 867,25, w!mt will 144 1 


yards cost Ht the mime rate ? | 


In this exsmpk, as 


OPERATlOPf. 


Ihe answer ia to be iloU 


yd. yd. $ S 


laTS,wepkce(he$e7,25 


48 : 144 : : 07,25 : Ans. 


in tlie 3ril tenn- Theu, 


144 


as 144 yards of cloth 


26900 


will cost more than 48 


26900 


yards, the fouTlh term 


6725 


must be greater than the 
third, and therefore, we 


48;9B84,00(8201,75 


write the least of the 




84 


in the first place. The 


48 


product of the Snd and 


300 


3rd terms is »9e84,00 : 


336 


then (iividiug by the Ist 


240 


term we obtain »201,73 


240 


for the cost of 144 yards of cloth. 


q. From what dosa ihfl Rule of Three lake ilB dhuib T Whai lii 


Die 6rBl thing to be done in stalins a quealton 1 Which number do 
you mnke ihe third lonn ? How do you determine which to put in 
Ihe first ! After Btaiing the queetion, how do you find the 4th term ! 




Ex. 4. Tf 6 men can dig a certain ditch in 40 days. 


how many days would 30 men be employed in dicing it? 


As the answer must be days, operatcon. 


the 40 days are written in the men men days dteyt. 


third place. Then as it is 1 30 : 6 :: 40 : Ans. 


evident that 30 men will do | 6 


the same work m a shorter 3]0)24|0 days, 
time Ihn.i men, it is plain ■ ' w ^„.„ 
ihal Ihe fourth term must be ■^"'- ^ '^^^'■ 


less than the third : therefore, 30 men, the greater of the 


rfmainitig numbers, is written in the first term. Besides, 


it is plain that the fourth term must be just so many limes 


. Ims thu:i 40, as is less than 30. 



188' 
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Ex. 5. If 26 yards of cloth cost £2 Bs 4dj what will 
5 yards cost at the same rate ? 



When we come to 
divide the product of 
the 2ud and 3rd terms 
by the first, it is found 
the i^lO does not con* 
tain 25. We then 
reduce to the next 
lower denomination 
and divide as m divi- 
vision of denominate 
numbers. 



yd. 

25 



OPERATION. 

yd. £ * 9. d. 
5 : : 2 3 4 

5 

25)£10 I6s Sd 
20 

2oj2 16(85 
200 

16 

12 



5 -. 

•••;v<.n(J 



25)200(8 d 
200 



Ex. 6. If Scwt. of sugar cost £9 2s Od, what will 4cwt. 
Sqr. 26lb. cost at the same rate ? 



Sctot. 
4 



4cir/. 3yr. 267*. 
4 



4x7=28 



12 

7 

84 
4 



19 

7 

133 
4 



£9 2s 
20 

1825 
12 



Od 



336/6. : 558/6. 



2184 
: Ans. 



We first reduce the 1st 
and 2nd terms to pounds, 
then the 3rd term to pence. 
The answer comes out in 
pence, and is afterwards 
reduced to pounds shil- 
lings and pence. 



: 2184 Z 

558 

* 17472 
10920 
10920 

336)1218672(3627d[ 
1008 



2106 
2016 



907 
672 



12)36?T 
20) 3025 .3| ; 
^15 .2s 



2352 
2352 



Ans. £15 25 3(1. 



I 



RULE OF THREE. 



IP 



4 143. The product of the two means is eiiua! to ilie 
product of the extremes (see J 141). Hence, if either 
of these equal produce be divided by one of the mean 
terms the quotient will be the other. Therefore, 

Divide the product of the extrcmea by one of the mcitn 
terms, and if t!ie work is right the quotient will be the oilier 
tnean term. 



EX4MFI.E 




1. The 1st term is 4, ihe ad 8, the 3d 12, and i 


swer 24 : ia the answer tnie ? 


The product of the extremes 




ia 96. If this be divided by 8 


OPERATIO-V OF 


the quotient is 12; if by 12 the 


24x4=9 


quotient ia 8: hence, the an- 


8)90(12; 


swer was true. 


12)96(8 



RULE OF THREE BY CANCELLING. 



i 

^ If two numbers are to be multiplied together and tl 
producl divided by a third, tlie operations may be abrid 
by striking out or cancelling any factor which is come 
to ihe divisor and either of the other numbers. For 
example, if 6 is to be multiplied by 8 and the product 
divided by 4, we have 

GX8 



_=i:: = l2; 



=6x2=12: 



; cancelled the factor 4 in the nume- 
;or, and multiplied 6 by the quotient 2. 



in the latter case 
ralor and denom 
It ia found mo 
draw a vertical line and to place 
the numbers to be multiplied to- 
gether on the right, and the di- 
viaoTB on the left. Then, 

I. If there be two equal numbers, i 
the line, omit them. 

II. If any number on the left has a common divisot 
irilh a number on the right, divide those numbers by iheif 



Ann. 12. 
n each aide of 



k 



creaiest conimon divisor am! tvriie ihe quodeais oppoale 1 
ilie itiunbers. Then multiply together the retuidiiiDgBUD- l 
hers and the quotients, and divide the product on Uw li^ 1 
of the line by the product on the left. I 

Note 1. — If the product on the left of the line is 1, BO | 
division will be neccBsary. 



I. Multiply 24 by 16 and di- 
vide the product by "" 



Q. How do you wriio tha numbera bafore eancellingf If there >r 
equni numbers on each rido of the iiaa what do you do wilh ihem 
Jia number on the left has a romman divisor with a number as <h 
right, what is done! If Ihe number on the left of the line ill, wil 
a division be necesBttij I Why not ! 



Here Ifl is the greatest com- 
mon divisor between 16 and 4S, 
and gives 3 for the quotient on the 
right. 

3. If 4 pounds of lea cost »8, 
what will I'i pounds coet at the 



4. If 49 yards of clotli cos 
867,35, what a-ii; 144 yard: 



5. If 25 yards of doth cost £2 3s 

Iti this example w>^ liave 5 left 
on the iefi of tlie luie, by which 
the product on the right mnst be 
divided. 

L 



, 


1 15 

I6...l|48... 3 




^TU. 46 

18 ... 2 
4 ... l| 12 




Ana. $24^ 
1 $67,25 








Jns. $201,75. 



RULE OF TllUKE. 



ISO 



6. If 12 hats cost $60, how 
uch will 40 cost ? 



7. If 30 barrels of flour will 
bsist 100 men for 40 days, how 
ng will it subsist 25 ? 

8. If 120 sheep yield 360Z&. 
wool, how many pounds will 

: obtained from 600 ? 

9. If a man travel 210 miles 
6 days, how far will he travel 
40 days ? 



lO 1 

I X «w . . . 1 



00 ... 5 
40 



/ins. ^200. 



100 . 
|120 . 


40 
. 4 25 . . . 1 


4 


) 40 


Ans, 10. 

360 
. 1 600 . . 5 



6 . . . . 1 



Ans, ISOOlb. 

210 . . 35 
40 



Ans. 1400. 



APPLICATIONS. 

1. If 4 hats cost $12, what will 55 cost at the same 
'je} Ans. 5$ 165. 

2. What is the value of 2cwt. of sugar at 5d per pound ^ 

Ans. £4 13.S' 4^7. 

3. If 40 vards of cloth cost §170, what will 325 yards 
St? ' Ans. $1381,25. 

4. If 240 sheep yield 660 pounds of wool, how many 
unds will be obtained from 1200? Ans. 3300/^. 

5. If 2 gallons of molasses cost 65 cents, what will 3 
gsheads cost? Ans. $61,42^ 

6. If a man travels at the rate of 210 miles in 6 days, 
w far will he travel in a year supposing him not to 
vel on Sundays? Ans. 10955 miles. 

7. If 1 yard of cloth cost $3,25, what will be the cost 
3 pieces each containing 25 yards ? Ans. 243,75. 

8. If 30 barrels of flour will support 100 men for 40 
V's, how long would it subsist 25 men ? Aiis. 100 daiis. 

9. If 30 barrels of flour will support 100 men for 40 
ys, how long would it subsist 400 men ? 

9 



\ 



Iw RtlLE OF TMftEE- 

10. A owes B £679 Ss, bul compounds with him ' 
iwviiig 3s 'Id on ilie pound: liow much does B rfc'i 
Of'liis disbi? Jtts. £113 ii '■ 

11. jrso liuahels of oata will feed 40 liorses for a •'.<■ ■ 
how Jong would 450 bushels last ihem? ^ns. 30 i/./ 

12. If Scwr. 357-. 14?*. of sugar cosl £C Is 8'i, v.: 
will 35eiW. 28M. coat? .fliw. £30 1 

13. What is Ihe coat of 3cu!/. of coflee at 15rf ; 
pound? ^ns. X" 

U. If 3 quartprs of a yard of velvet cost 7s 3if. h 
many yards can be bought for £l3 155 Gd? 

Ans. 261/d. •:■ 

15. If an ingot of gold weighing 9/6. 9o;. lUpii-i. 
worth £470 8*, what is that per grain? JJns. ': . 

16. Sought 4 bales of cloili, each conlainijig 6 piLi'i 
and cadi piece 37 yuccls, at £16 is per piece; whai 
the Yulue of the whole, and the cost per yard ? 

^ns, £388 Ifis at 12s per vin 

17. What will be the cost of 72 yards of clolb, Bt r; 
rale of£5 12«for9yarda.' Am. £44 1'. 

18. A person's annual income is £146: how mucli j- 
that per day ? Jjw, Hf- 

19. If 3 paces or common steps of a person, be eijiiiil 
to 2 yards, how many yards will 160 paces makes P 

20. What length must be cm off from a board that i^ ' 
inches wide, to make a square foot, tliat is, as much m ■■ 
contained In 12 inches in length and 12 in breadth? 

^ns. 16 incli. 

21. If 750 men require 22500 rations of bread fur 
month, how many rations will a garrison of 1200 rm ■ 
require? ^ns. 36(Kiii 

22. If 7cw/. Iqr. of sugar cost $64,96, whatw 

price of 4cwl.. Zgr. > .Sns. $iO,Zi- 

23. The clothing of a regiment of foot of 750 men 
amounts to £2631 5s: what will it cust to clothe a ' *' 
ofSoOOmen? ^tis. £l32lS 

24. How many yards of carpeting, that is 3 feet'jl 
will cover a floor that is 27 feet long and 20 feet bror 

Jns. 60 i 



i 



. $4ft,3!. 
750 men 
tea hodf 
»!»■ 

60 ]M 




RULE OF THREE. 

. Wliat is the cost of G bushels of coal a 
Ais (jii llie chaldron ? ^ns. 6s Od. 

%_ If 0352 stones of 3 feet long will complete a certain 
uity of wall, how many stones of 2 feet loug wtil 
ft the like quantity? Jns. 9S23. 

■■ If.a person can count 300 in two minutes, how many 
tp count in a day ? ^ns. 216000. 

I A garrison of 536 men have provisions for 365 
p how long will those provisions last if the garrison 

ei) lo 1134 men ? Jlns. 174 days and j^st- 

p.'^hat will be tlie lax upon £763 15s at ihe rale of 
' m pound sterling? ^jis, ^133 ISs l^d. 

tVliat will be the tax on $3758, at tlie rale uf 4 
n the doUarf ^ns. S15,033. 

B>. A certain work can be raised in 12 days by working 
ach day: how long would it require to raise tlie 
t by working 6 hours per day ? ^ns. 8 dai/s. 

^.. What quantity of com can 1 buy for 30 guineas, at 
pile of 6 shillings a bushel ? .4ns. 315 bushels. 

I A person failing ia trade owes i^977, at which 
pilm has in money, goods, aiul recoverable dcl>la £4,20 
w, supposing an equal division among liis 
pitMtt, how much wiU they get on the pound ? 
£ ^ns. Bs 7irf. 

Si. A pasture of a certain extent having supplie{l a body 
rlmrse, consisting of 3000, with forage for 18 days, how 
many days would ike same pasture have supplied a body 
«' 2000 horse : Jns. 27 daps. 

a gentleman's income to bo 600 guineas a 
^ ftod that he spends 25a fid per day, one day with 
ich will he have at the end of the j-ear ? 
.9ns. £164 12ji 6.;. 
>■ What is the cost of 30 pieces of lead, each weighing 
j» 12«. at tliB rate of Itis U the cwl. ? 

^m. £27 2s Gd. 
n. The governor of a besieged place has prutisious 
^W M days at the rate of 2lb. of brend per ration, but U 
desirous to prolong the siege to 80 days, in. expectation of 
uJihat case what must be the ration of bread ? 

Ans. 12-Vi- 



naiiy da 
y 20 00 

I 

Wm. T 
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38. If a person pays half a guinea a week for his board, 
how long can he be boarded for JC21 ? Ans. 40 wee)u. 

39. What is the value of a year's rent of 547 acres of 
land at ihe rate of 15s 6^ the acre ? Ans, £423 ISs M. 

40. If a person drinks 20 bottles of wine per mooth, 
when it costs 2$ per bottle, how much can he drink with- 
out increasing the expense when it costs 2^ 6d per bottle ? 

Ans. 16 boUks. 

41. A merchant bought 21 pieces of cloth, each con- 
taining 40 yards, for which he paid $1260 ; he sold the 
cloth at $1,75 per yard: did he make or lose by the 
bargain ? Ans, he gained $210. 

42. A cistern containing 200 gallons is filled by a pipe 
which discharges 3 gallons in 5 minutes : but the cistern 
has a leak which empties 1 gallon in 5 minutes. Now if 
the water begins to run in, when the cistern is empty, 
how long will it be in filling? Ans. 8 Jumrs 20 minutes. 

43. What will be the cost of 895 feet of timber, at J6 
per hundred feet? 

In this example, 100 
feet of timber, is to the 
given quantity 895 feet, | 6 

as $G, the cost of 100 | 100)5370 

feet, is to $53,70, the . Xo^yTT 

cost of 895 feet. If the i .Jhll 

timber had been sold at i ^^^' $53,70. 

the rate of $6 per thousand feet, the cost of 895 feet 
would have been $5,37, for we should have divided by 
1000, instead of 100; that is, we should have removed 
the separating point in the product three places to the 
left. Hence, to find the cost of things sold by the 100* 
or 1000, we have the following 

RUI.E. 

J\fiilf}ply the mimher of things by the price^ and if the 

thiriirs he reckoned by tJie 100, cut off two places from t/ie 

right ^ and if reckoned by the 1000, cut off three^ and the 

figurca to the left will be the anstcer in the same denomi- 

?tafifin as the given price. 



* OPERATION. 

100 : 895 : : 6 : Ans. 
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44. What will be the cost of 1350 feet of boards at $11 
per hundred ? Ans. $148,50. 

45. What will be the cost of 36578 bricks at $6,50 per 
fliousand? ^ns, $237,75+. 

46. What will be the cost of 6359 feet of boards at 
t9,35 per 100 feet? Ans. $ +. 

47. What will be the cost of 13918 feet of timber at 
tl4^7 per thousand ? Ans. $200,00+. 

48. What will 18759 oranges cost at $5,50 per hun- 
dred? Ans. $1031,74+. 

49. What is the cost of 6559 feet of round timber at 
•9^5 per 100 feet? Ans. $ +. 

60. What is the cost of 37032 feet of square timber at 
•85,72 per thousand feet? Ans. $3174,38+. 

Q. How do yoa find the cost of things sold by the hundred ? How 
do you find the cost of things sold by the thousand ? 

QUESTIONS INVOLVING FRACTIONS. 

EXAMPLES. 

1. If f of a yard of cloth cost $3,20, what will 2^ yards 
cost? 



We state the ques- 
tion exactly as in 
wliole numbers. In 
multiplying the 2nd, 
and 3rd terms toge- 
ther, we observe the 
roles for multiplying 
fractions, and in divi- 
ding by the 1st term, j 



OPERATION. 

I : 2J : : 3,20 : Ans. 



6,40 
by multiplying by ^ 1 ,60 



8,00 
8,00 -r-f =8,00 xj= ^jaa 

=$21,33 + . 



the rules for division. Thus, in this example, we invert 
the terms of the divisor and multiply. 

2. If ^z, cost ^j, what will loz. cost? 

Ans. £1 5s Sd. 

3. If y\ of a ship cost ^6273 25 Gd, what will ^V of her 
cost? Ans. £227*'l2.s' Id. 

4. A mercer bought 3^ pieces of silk each cowuivvvvw^ 



194 RULE OF THREE. 

24^ yards. He paid 6^ ^d per 3^rd: what does the 
whole come to ? Ans, £25 I4s 6^+* 

5. If iilb. of sugar cost $1^, what will 6lb. cost? 

•Ans, 9^ 

6. If f of a yard of cloth cost J of a dollar, what will 
2^ yards cost ? Jlns, $4|}. 

7. If 2lb. of beef cost |- of a dollar, what will 30/5. cost. 

8. If 14^ yards of cloth cost 819}, how much will I9J 
yards cost ? Ans, $26}. 

9. If ,3 of a house cost $100,75, what would ,95 cost? 

Ans. $319,04+. 

10. A man receives f of his income and finds it equal 
to $3724,16: how much is his whole income ? 

Jlns, $ 

RULE OF THREE BY ANALYSIS. 

§ 1 4:4. The solution of questions in the Rule of Three 
by analysis consists in finding the ratio of two of the given 
terms, and multiplying this ratio by the other term. 

The ratio of two of the terms will generally express th« 
value or cost of a single thing. 

EXAMPLES. 

1. If 3 barrels of flour cost $24, what will 7 barrels cost? 

By dividing the $24 by 3 we get the ^^^^^^'^f ', 
cost of 1 barrel. For, if $24 will buy 3 lEl 

barrels, it is plain that i of it will buy 1 8 

barrel. This, multiplied by 7, gives $56 
the cost of 7 barrels. 



8x7=56 
.^?is. $56. 



Q. In what does tho solulion of questions by analysis consist! 
What docs tho ratio of two of tho terms express? If this ratio be 
imihiplioii by i!ie other term what is the product ? If 6 oranges cost 
12 cr'iits, how much will 8 cost? If 3 apples cost 1 cent, how much 
will 7 coPt ? What is the ratio of 3 to 1 ? If 9 yards of cloth cost 
827, what will 15 yards cost ? If 15 bushels of wheat cost §30, what 
will 50 bushels cost ? 

i^. If in 29 days amau travels 58 miles, how far will h« 
travel in 30 days ? jltw. 60 



OPERATION. 

-J-X48=8. 
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3. If 6 men consume 1 barrel of flour in 30 days, how 
DQch would 48 men consume ? 

It is evident that ^ of a barrel 
woidd be the amount consumed by 
1 man; hence, 48 times ^ is the 
aaount consumed by 48 men. •^'*^- ^- 

4. If -J of a barrel of flour cost f of a dollar, what will 
^cost? Arts, $1. 

A. If I walk 84 miles in 3 days, how far should I walk 
at the same rate in 9 ? Arts. 252. 

a If %lh. of sugar cost $1,28, how much will 13Z*. 
cost? What is 16x13 ? Arts. $ 

7. If -J of a piece of cloth cost $8,25, what will | 
cost? Arts. $24,75. 

8. If 300 barrels of flour cost $570, what will 200 cost ? 
What is §x 570? .^tw. 

9. If 1^ of a barrel of cider cost ^j of a dollar, what 
Will I cost ? What is |i x^ ? Ans. $i|§. 

OF QUESTIONS REQUIRING TWO STATEMENTS. 

§ 14S. The answer to each of tlie above questions has 
been found by a single statement. Questions, however, 
frequently occur in which two or more statements are ne- 
cessary. In most Arithmetics, such questions are arranged 
Under a rule called Compound Proportion, or the Double 
Rule of Three. They can, however, be answered by the 
rules already given. 

EXAMPLES. 

1. If a family of 6 persons expend $300 in 8 months, 
how much will ger\'e a family of 15 persons for 20 months ? 

First question. If operation. 

nA/\ — :n X - persons, persons. $ $ 

6 : 15 : : 300 : Ans. 

15 



$300 will support a 
family of 6 persons 
for 8 months, how 
many dollars will sup- 
port 15 persons for 
the same time ? 



6)4500 
Ans. $750 
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Second question. If 
§750 will support a 
lamily of 15 persons 
for 8 months, how 
mucli will serve them 
lor 20 months? 



OPERATION. 

monfJis, montJis, 9 



I 



8 



20 



750 
20 






8^5000 
Ans, $1875. 



2. If 16 men build 18 feet of wall in 12 days, how 
many men must be employed to build 72 feet in 8 days, 
working at the same rate ? 

The first question 
is, how long would it 
take the 16 men to 
build the 72 feet of 
wall. 

It is evident that 18 
feet of wall, is to 72 
feet, as 12 days, the 
lime necessary to 
build 18 feet, is to 48 
days, the time neces- 
sary to build 72 feet. 



The second ques- 
tion is, if 16 men can 
build 72 feet of wall 
in 48 days, how many 
men arc necessary to 
build it in 8 days? 

Make 16 men the 
third term. Then as 
the same work is to 
be done in less time, 

more men will be necessary; therefore, the fourth 
will be irreater than the third, and hence 8 days are pla 
in the first term (see § 142). 

3. If a mat! travel 217 miles in 7 days, travellin 
hours a day, how far would he travel in 9 days, if 
travelled 1 1 hours a day. 





OPERATION. 


feet. 
18 : 


feet. days, dans- 
72 : : 12 : Ai. 




72 




24 




84 




18)864(48 days. 
72 




144 


i 


144 


1 
1 


OPERATIOX. 


days, 
8 : 


days, men, me** 
48 : : 16 : JinS' 




48 


1 


128 




64 




8)768( 




Ans, 96 771671. 
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OPERATION. OPERATION. 

1st. I 2iid. 

day». miles, mtJes, ^Iiourtt. hours, miles, miles, 

6:11 : : 279 : 511| 



9 : : 217 : 279 
9 



11 



7)1953 I 6)3069 



279 ' 511?- 

o 



Ans. 51 1 1 miles. 
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If a pasture of 16 acres will feed 6 horses for 
onths, how many acres will feed 12 horses for 9 
:hs? Ans, 72. 

If the wages of 6 men for 14 days be $84, what will 
iC wages of 9 men for 1 1 days ? Arts, 99. 

If 154 bushels of oats serve 14 horses for 44 days, 
long would 406 bushels last 7 horses ? .^ns, days. 

If 25 men can earn $6250 in 2 years, how long will 
:e 5 men to earn $11250 ? Arts, 18 years. 

If a barrel of beer last 7 persons 12 days, how much 
be drank by 42 persons in a year ? Ans, 182^ar. ISgal. 

If 9 men can cut 36 acres of grass in 4 days, how 
r acres will 19 men cut in 11 days ? Ans. 209 acres. 
t. If 25 persons consume 300 busliels of corn in 1 
. how muph will 139 persons consume in 7 years at 
ame rate? Ans, hu. 

. If 32 men build a wall 36 feet long, 8 feet high, 
4 feet wide in 4 days; in what time will 48 men 
I a wall 864 feet long, 6 feet high, and 3 feet wide ? 

Arts, 36 days. 



REDUCTION OF CURRENCIES. 

14:G. Previous to the act of Congress which estab- 
d a uniform currency throughout the United Stales, in 
rs, dimes, cents, and mills, each State had its own 
cular currency. This circumstance has caused the 
r to be divided differently in the different States, 
gh the real value oi it is the same ui ^W. 

9* 
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Thus 1 dollar is reckoned in 

England. at A3 Gr7, called English, or Sterling mOMfi 

Canada^ 
Nova Srotia. 

New York, 
Ohio. 

North Carolina. 

The New England States, 

Virginia, 

Kentucky, 

Tennessee. 

New Jersey, 
Pennsylvania, 
Delaware, 
Maryland. 

South Carolina, 
Georgia. 



10« 



1" 



« 



6d 



(( 



Sd 



It 



Canada Ciirrencj[ 
New York Cnrrency. 

New England CuTTeDc^. 
PennsylTania Cnrreoey. 

■ 

Georgia Currency. 



Q. How was the currency of the United States established f Wliit 
are its denominations ? Is the value of a dollar the same in all dit 
states ? How many shillings make a dollar in English Currency t 
In Canada Currency f In New York Currency ? Hi New EngW 
Currency f In Pennsylvania Currency ? In Georgia Currency! 

CASE I. 

§ 1 47. To reduce a sum in either currency to Fedenl 
Money. 

The reduction of these currencies to Federal Monef 
consists in this : having given any sum expressed in pouaii 
shillings and pence^ to find its value in dollars cents ad 
mills. 

Take, for example the English Currency. 

£l=205=240d. 
$1=45 6d=5id. 

Hence, £1 : $1 : : 240 : 54, 

and consequently, £l=$lxY^=$lX*^\ 

that is, £1 is equal to ^^ of a dollar, which being reduced 

to dollars and the decimal of a dollar gives 

£1=$4,444+. 
If we now multiply each side of the equality 
;^1=$1 X V* ^y 2, 3, 4, 5, &c, we have 
i>2=$lxVx2, £3=$lxVx3, 
;e4=$lxVx4, £5=$lxVx5, 
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1(1 generally, any number of pounds will be brought into 
)llar8 by multiplying by *J*. 

As similar reasoning may be employed »for all the cur- 
ncies, we have the following 

RUIiE. 

L Reduce tJte given sum to the decimal of a pound as in 
135. 

II. Find the value of £1 in the fraction of a dollar. 

III. Multiply tJie given sum by this fraction and tJte 
oducl will be the value in dollars, 

EXAMPLES. 

1. Change $27 3s dd to Federal Money. 



OPERATION. 

3s 9d=£0AS76, 
£27 3s 9d=£27,1875. 
27,1875x^ = 120,83 3 + . 
dns, $120,83 3 + . 



Having reduced the 
vnds, shillint^s, and 
nee to the decimal of 
pound, we bring the 

bole to dollars by mul- 

)lyjng by 40 and dividing the product by 9. 

2. Change £140 18s 9d to Federal Money. 

Ans, $626,38 8+. 

By an act of Congress passed in 1832, the value at 

hich the English pound is to be received and estimated 

the custom-house, was fixed at $4,80. If we assume 

is as the value of the English pound, we have 

£\ : $1 : : 480 : 100; hence, 

i:i=$ix{^=$ixv 

erefore, pounds will be brought to dollars by multiplying 
^ 24 and dividing by 5. 

1. Reckoning the pound at $4,80, how many dollars in 
49 8s 6^ ? 



We first bring the sum to 
>undsaii||deoimals of a pound, 
e next multiply by the multi- 
Wr 2_4 . ^ve then reduce the 



OPERATION. 

£49 8s 6d=ie49,425 
49,425 xV =237,2 4 

Ms. $237 , 24. 

^uct to dollars, cents, and mills. 
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O. In what docs the reduction of a currency to Federal 
GOiuiist i What is iho value of the English pound as formi 
niattd f liow will you rodvice pounds ot this value to Federal 
IJivc the Generalllule for reducing any currency to Federal 
Whot is the custum-housc value of the pound established Ij 
Congress in 1(^3'J 7 How will you reduce pounds of this 
Federal ^loncy ? 

CANADA CURRENCY. 

1. Cliange JC25 10s Crf to Federal Money. 

|[(l=:5s=60(/; 
£\ : «1 : : 240 : 60 

i:i=Sl X 2^^=*! X4=:$4. 
Hence, Canada Money is 
reduced to Federal Money by 
multiplying by 4. 

2. Cliaugc £69 155 5c2 to Federal Money. 

Ans. $279,1 

NEW F.NGI.AND CURRENCY. 



OPERATlOl 

£25 105 6(Z=jE 
25,525 x4= 

Ans. $ 



OPERATION. 

£40 65 (jd=£ 
40,325x^ = 134 

3w5. Sfsl^ 



1 . Change £40 65 6rf to Federal Money. 

§l=65=s72rf; 
£1 : $1 : : 240 : 72 

£i=«ixV^«=sixV- 

Hence, New England 
Currency is reduced to 
Federal Money by multiplying by 10 and dividing 1 

2. Cliange £125 155 8d to Federal Money. 

Ans, $419,5 

NEW YORK CURRENCY. 

1. Cliange £365 IO5 6d to Federal Money. 

$1=85=96(/. 
£1 : Si : : 240 : 96. 

Hence, New York Cur- 
rency is reduced to Federal 



OPERATION. 

£365 IO5 6d=£3 

365,525 xy =913 

^715. $;913,812 



Money by multiplying by 10 and dividing the produc 
2, Change £20 18s Od lo Y^^Wii^^Q^'e.N'. 
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PBNNSYIiVANIA CURRENCY. 

1. Change i/9 8^ dd to Federal Money. 



£1 : f 1 : : 240 : 90. 
£1=1 



V 2_4 

A. 9Q — 



f- 



OPERATION. 

£9 Ss 3(2=^9,4125. 
9,4125 xf =25,10. 
Ans,, $25,10. 



Hence, to reduce Pennsylvania 
Currency to Federal Money, we 
niultiply by 8 and divide by 3. 

2. Change jei9 18s 2d to Federal Money. 

Ans. 53,088+. 

GBORGIA CURRENCY. 

1. Change £187 9s iOd to Federal Money. 



$l=4s8(Z=56d. 
Jti : SI : : 240 : 56. 



OPERATION. 

^ei87 9s 10d=jei87,49166+. 
187,49166x^=803,535. 
Ans. $803,535+. 



jei=$ix23^«=$ixv- 

Hence, we reduce 
Georgia Currency Ko 
Federal Money by multiplying by 30 and dividing by 7. 
2. Change ^26 14s 6d to Federal Money. 

j3ns. $114,535+. 
1. Reduce £112 I85 9d in each of the currencies named, 
to Federal Money. 

£112 18s 9<i=£l 12,9375. 
112,9375 Sterling Money 
112,9375 Canada Currency 
112,9375 New England - 
112,9375 New York - 
112,9375 Pennsylvania - 
112,9375 Georgia 



^ns. 



=$501,944+. 

=$451,75. 
=$376,458+. 
=$282,343+. 
=$301,166+. 

=$484,017+. 



CASE II. 



§ 14L8' To change a sum expressed in Federal Money 
10 any one of the above currencies. 

In changing pounds to Federal Money, we found the 
value of a pound in the fraction of a dollar and multiplied 
the pounds by this fraction. 

Now, to change dollars to pounds, we must find the 
value of a dollar in the fraction of a p\)uu^ w[v(i xc^viNxx^l 
44i? dollars by this fmciion. 



REDUCTION OF CDERBNCIES. 

For example, io English Money, 

£1 : «1 : : 240 : 54, and 

fir. 1. Reduce «32,789 lo English or Sterling MoatJ. *■ 

We first multiply by the 
fraction ^: tliai is, we mul- 
tiply by the numerator and 
divide by the denominator, 
Ibis bringa the sum lo the 
decimalof a pound. We then 
reduce the decimal of a pound 
to pounds shillings and pence. 



5 I40- Hence, to pass from Federal 
shillings and pence, we have the following 



I, Find the vahte of a dollar iti the fraction of a 

II. Multiply ike given sum hij this fraelion. 
in. Reduce the product to poutids shillirtgs and 
Note. — The multiplier in each case, in passing ffwn 

Feileral Money [o pounds shillings and pence, will be lh» 
fraction used in the corresponding case in passing W 
Federal Money, with its terms inverted. 

Q. How do yon poas from Fadersl Money lo e[lherof ihe c_. 
cius t How (loc« this multiplier aompsre wiih ibe muhiplior used ia 
paasiiif ln>m pounds lo Federal money i 




I. Reduce ^102,85 to the several currencies. 

'«I02,85=£23 2s 9Jrf+ Sterling Money. 

Canada Curr^peyJ^ 




^ns. < 
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2. Reduce $250 to the several currencies. 

$250=£56 5s Sterling Money. 

$250=£62 10s Canada Currency. 

$250=£75 New England Currency. 

•250=£100 New York Currency. 

$250=«C93 15s Pennsylvania Currency. 

$250=£58 6s 7}d.+ Georgia Currency. 

The following are the rates at which foreign coins are 
estimated at the custom-houses of the United States. 
English £ by act of Congress of 1832 - - $4,80 
Livre of France ------$ ,18i 

Franc do ------$ ,18] 

Silver Rouble of Russia - - - - $ ,75 

Florin or Guilder of the United Netherlands - $ ,40 
Mark Banco of Hamburg - - - - $ ,33^ 

Real of Plate of Spam $,10 

Real of Vellon of do. $ ,05 

Milrea of Portugal $1,24 

Tale of China $1,48 

Pagoda of India - ----- $1,84 

Rupee of Bengal - -----$ ,50 



PRACTICE. 



§ ItSO. Practice is a short method of finding the 
answers to questions in the Rule of Three, when the first 
term is unity. 

For example, if one yard of cloth cost half a dollar, 
what will 60 yards cost. This is a question which may 
he answered by the rule called Practice. 

If the cloth had been $1 per yard, the cost of 60 yards 
\roiild have been $60 ; but since it is only a part of a 
dollar per yard, the whole cost will be the same part of 
$60, that the cost of one yard is of $1 ; that is, J of 60. 
Hence the cost is i of $60 or $30. Ms. $30. 

§ t«Sl. One number is said to be an aliquot part of 
another, when it forms an exact part of it : that is, when 
it is contained in that other an exact number of times. 
Hefice, an aliquot part is an exact or even part. 
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For example, 25 cents is an nliqaat part of a. idOu. 
It is nn exact fourth part, and is contained in the ikdlv 
four timn. So also, 2 monihs. 3 monlhs, 4 months, ud 
S raoaUia, tre atl aliquot parts of a yetr. 
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OPBRATIO.N. 



cts. 
50 


i 


376 








188 


cost at 50c«. 


25 

75 


T 


94 

$382 


cost at 25cU- 
cost »t Jifli/. 



Q. What ii practice T K one yud of cloth out S8, what wiU hiH 
■ yard cost I what will one quarter of a yard coal I When iaoBi 
number aid lo be an aliquol pan of anathei t What is an tSf* 
pant Wbjt are the aliquot pans of a dollar expressed in the i^t 
What the aliquoi pans ola yeai I Wbai the aliquot ponaof smnuht 
What the aliquot parta 01 a poitndl What tte aliquot paiu of* 
■billing t 

EXAMPLES. 

1. ^VTiat is the cost of 376 yards of cloth at 80,75. 
or 5 <if a dollar, per yard ? 

Had the cloth cost $1 
per yard, the cost of the 
376 vards would have 
been $376. Had it coat 
50c/s- per yard, the cost 
would have been ^ of 
|i376, or ¥188: had it 

been 25c(s. per yard, the coft would have been } of 
$376 or 894 ; but tlie price being 75cig. per yard, the cost 
is 188+94=91282. 

2. What is the cost of 196 yards of cotton, at M pa 
yard? 

196y(Z. at 6(Iori«=98s 
19fli/(i. al3(ior|s=49s_ 
Therefore, 196t)<i. at 9i or \s=lAl3=£n 7s. .Sjo. 
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3. What will 9^ yards of cloth cost at £l 4s Od per 
yard? 

9yardsat£l»£9 
iyard at £la lOs 
9 yards at 4s =£1 16s 
J yard at 4s = 25 
9 yards at 6cZ =» 4s 6d 
i yard at 6d == 3d 

Total cost j&ll 12s 9rf. 

4. What is the cost of 1000 quills at J cent per quill ? 

Ans, $2^500^. 

5. What is the cost of 900 lead pencils at 6 cents 
apiece? Ans, 954,00. 

6. What is the cost of 20lb, of soap at 6^cts. per pound ? 

Ans, $1,35« 

7. Wliat is the cost of 140 yards of tape at 2jc/s. per 
yard? Ans. $3,15. 

8. What is the cost of 438 bushels of apples at Sljj^cls. 
per bushel ? Arts, $138,87^ 

9. What is the cost of 51^ tons of hay at $12 per ton ^ 

Ans, $618. 

10. What is the cost of 231 yards of linen at 75c/s. per 
yard? Ans, $173^5. 

11. What is the cost of 144Z^. of rice at 3Jd per pound ? 

Ans. £2 2s. 

12. What is the cost of 14 J yards of cloth, at $4^ per 
yard? Ans, $67,68$ 

13. What will 131Z5. of cheese come to at Is 2d per 
pound? Ans. £7 I2sli)d. 

14. What will 144 dozen of eggs come to at Is 3d per 
dozen? Ans, £9. 

16. What will 6gaL Iqt. IpL 2gi, of wine come to at 
5s 4d per quart ? Ans. £6 17s 4d. 

16. What will 51 acres of land be worth at £3 2s 2d 
per acre? Ans, £158 lOs 6d, 

17. What will I5cwt. 2qr, 17 lb. of sugar come to at Is 
per pound? Ans £87 13s. 

18. What will 4E. E. ^qr» 2na. of broadcloth cost at 
£2 3s Qd per yard ? An&, ^\'i^ \^^ ^V- 
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10. What wLl Ihhd, 2gaL Sqt. Ipt, IgL of molaaBes 
come to at I2^cts. per quart? Jtns. $ 

20. What will be the cost of 27lnL 2pk. 6qt, Ipt, of 
wheat at iOs 2d Sfctr. per bushel ? 

Ans. £U6s lid 0^ far. 



SIMPLE INTEREST. 

§ ISS. Interest is an allowance made for the use oi 
money that is borrowed. 

For example, iif I borrow 8100 of Mr. Wilson, for one 
year, and agree to pay him $6 for the use of it, the $6 is 
called the interest of $100 for one year, and at the end 
of the time Mr. Wilson should receive back his $100 
together with tlie $6 interest, making the sum of 8106. 

The money on which interest is paid, is called tin 
PrincipaL 

The money paid for the use of the principal ia called 
the Interest. 

The principal and interest taken together are called the 
Afnount. 

In the above example, , 

$100 is the principal, 
$ 6 is the interest, and 
$106 is the amount. 

The interest of $100 for one year, determines the rate 
of interest, or rate per cent. The term per cent, means 
by the hundred. In the example above the rate of interest 
is 6 per cent, or $6 for the hundred. Had $8 been paid 
for the use of the $100, the rate of interest would have 
been 8 per cent ; or had $3 only been paid, the rate of 
interest would have been 3 per cent. 

The le^al interest is the interest established by law. 

In the New England States, and indeed in most of the 
otlier states, the legal interest is 6 per cent per annum, 
that is, G per cent by the year. 

In New York, however, it is 7 and in Louisiana 8 pei 
cent. 
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Q, What is Interest f What is the money called on which interest 
is paid ? What is the money called which is paid for the use of the 
pnncipal ? What is the amount ? What determines the rate of 
mterest ? What is the meaning of per cent ? What is legal interest ? 
What is meant by per annum ? How much is the interest per annum 
in most of the states ? What is it in New York ? 

CASE I. 

§ 1«S3. To find the interest on any given principal for 
one or more years. 

EXAMPLES. 

1. What is the interest of $650 for one year at 6 per cent ? 



100 



Jhi8. 



It is plain, that $100 is to 

, its interest for one year, 
as $650 to its interest for the 
same time. The fourth term 
18 found by multiplying the 
second and third terms to- 
gether and dividing by the 
first § 140. 

2. What is the interest on $950 for four years at 7 per 
cent per annum ? 



OPERATION. 

6 : : 650 ; 
6^ 

10 0)3900 

Jlns. $39,00. 



We first find the in- 
terest for one year, and 
then multiply it by the 
number of years. 



OPERATION. 

$950 

7 



$66,50 interest for 1 year. 
4 number of years. 

$^66^ ^^. $266,00. 



Hence, we have the following 

RUI.JE. 

I. Multiply the principal by the rate of interest^ and 
divide the product by 100: the quotient urill be t/ie interest 
for one year, 

II. WJien tJie number of years exceeds one^ multiply the 
interest for one year by the number of years : the product 
will be the interest for that number of years. 

3. What is the interest on $3675 for three years, at 7 
per cent per annum ? ^ns. $771,75. 

4. What is the interest on $459 for five years at 8 ijet 
cent per annum? Ai\s. ^V^'J*^^- 
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OPERATION. 

$327,45 
6^ 

100 )1964,70 

19,6470 

Ans, Iddolls. 64cts,lm, 



6. What Is the interest of $327,45 for one year at 6 
per cent per annum? 

We first multiply the given 
sum $327,45 by the rate of 
interest, 6 per cent, Jeaving 
two places for decimals or 
cents at tlie right hand. Then 
to divide by 100 we remove 
the decimal point two places 
to the left, leaving four places 
for decimals to the right hand. If the principal had 
contained mills, there would have been five places oi 
decimals in the answer. 

Hence, we have the following 

RUILE. 

I. WJicn tlie principal contains dollars only^ multiply hif 
the rate of interest^ and point off two places from the right 
hand for cents : the places on tJie left mil express the dollars. 

II. fVlien the principal contains dollars and cents^ mulr 
tiply as before^ and strike off four places from the right hand 
for cents and mills. 

III. When the principal contains dollars^ cents and mills^ 
multiply as before and strike off in tlie product five places 
from the right hand : tJie places to the left will be dollars. 

Q. When the principal is in dollars, how do you find the interest 
for one year? How do you find the interest for two or more years? 
When the principal contains dollars and cents, how do you find the 
interest? When the principal contains dollars, cents and mills, how 
do you find the interest ? 

6. What is the interest on $375, 27cts. 3/7i. for two 
years, at 7 per cent per annum ? 



We first find the 
interest for one year, 
and then multiply by 
2. We omit in the 
answer the decimal 
figures which fall on 
the right of the cents. 



OPERATION. 

$375,273 

7 

$26,26911 interest for 1 year, 
2 

$52,53822 

JIns, $52,53+. 
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7. What is the interest on $211,26 for one year at 4 J 
per cent per annum ? 

OPERATION. 

$211,26 

4 per cent. 

84504 

10563 J per cent 



We first find the interest at 
4 per cent, and then the interest 
for J per cent : the sum is the 
interest at 4^ per cent. 



$9,5067 



Arts. $9,50+. 

8. What is the interest on $1676,91 for 3 years at 7 
per cent ? Arts, $331,15+. 

9. What is the interest on $957,08 for 6 years at 3J 
percent? Arts, $200,98+. 

10. What is the interest on $375,45 for 7 years at 7 
per cent per annum? Ans, $183,970+. 

11. What is the interest on $4049,87 for 2 years at 5 
per cent per annum ? Ans, $404,98+. 

CASE II. 

§ 1S4:. To find the interest at 6 per cent per annum 
for any number of months. 

At six per cent per annum, each month produces \ per 
cent on the principal; and every two months produces one 
per cent on the principal. Therefore, to find the interest 
for months we have the following 

BUTE. 

Multiply the principal by half the number of months^ and 
remove the separating point in the product two places farther 
to the left hand. 

EXAMPLES. 

1. What is the interest of $327 for 8 months at 6 per 
cent per annum ? 

OPERATION. 

$327 

4 half the number of months. 



We here multi- 
ply by half th^ 
number of months, 
and the product di- 
vided by 100 is the 
interest. 



$13,08 



Ans. $13,08. 



210 SIMPLE INTEREST. 

2. What is the interest of ^327,47 for 9 months at 
6 per cent per annum ? 

OPERATION. 

$327,47 

4^ half the months. 



We first multiply by 4 
and ^then add half the 
multiplicand. 



130988 
16373 J 



14,736ii Ans. $14,73+. 

3. What is the interest on $8975 for ten months at 6 
per cent per annum ? *Ans. $448,75. 

4. What is the interest on $8753,65 for fourteen months 
at 6 per cent per annum ? Ans, $612,7555. 

5. What is the interest on $37596,42 for sixteen 
months at 6 per cent per annum ? Atis, $3007,7136. 

6. What is the interest on $3976,85 for nine months 
at 6 per cent per annum } Arts, $178,9582. 

Q. How do you find the interest at 6 per cent for any number of 
months? What per cent will two months give? Four months? 
Five months? Six months? Seven months? Eight months? 
Nine months ? Eleven months ? Twelve months ? 

CASE III. 

§ \SS. To find the interest at 6 per cent per annum, 
for any number of days. 

In computing interest the month is reckoned at 30 days. 
Hence, 60 days, which make two months, will give an 
interest of one per cent on the principal. This one per 
cent is found by simply removing the separating point two 
places to the left. If this one per cent be then divided 
by 60 the quotient will be the interest for 1 day, and this 
quotient multiplied by the number of days will give the in- 
terest required. To divide by 60 we remove the separating 
point one place farther to the left, and then divide by 6. 

Hence, we have the following 

RUUB. 

I. Remove the separating point in the principal ihti 
places to the^ left^ then divide by 6 andhhe quotient will b^ 
the interest for 1 day, 

II. Multiply the interest by the number of daysy and lh 
product will he the answer sougft-t. 
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EXAMPLES. 

1. What is the interest on $327,30 for 25 days ? 

OPERATIOX. 

6),32730 



We first remove 
the decimal point 
three places to the 
left; then divide by 
6, and afterwards 
multiply by 25- 



,05455 interest for one day. 
25 number of days. 



27275 
10910 

$1,36375 



Ans, $1,36+. 



2. What is the interest on $27,25 for 19 days ? 

OPERATION. 



When there are not three 
figures in the principal, on the 
l^t of the separating point, 
ciphers must be prefixed to sup- 
ply the deficiency. 



6),02725 

,00454+ 
19 

04086 
00454 

$0,08626 

Ans, ,08c/5.+. 

3. What is the interest on $575,72 for 29 days ? 

Ans. $2,78+. 

4. What is the interest on $195,19 for 7 days ? 

Am, $0,22+. 
6. What is the mterest on $897,04 for 27 days ? 

Ans, $4,0366+. 

6. What is the interest on $378,53 for 18 days? 

Ans. $1,135+. 

7. What is the interest on $885,62 for 25 days ? 

Ans. $3,69+. 

8. What is the interest on $3756,25 for 17 days ? 

Note. The above method of computing interest is the 
one in general use, though it gives the interest a trifie too 
large, as it considers the year at 360 instead of 365 days. 
If entire accuracy is required, find the interest for one 
year — ihe.n multiply by the number of days^ and divide the 
product by 365. 
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CASE IT. 



§ 1S6. To find the interest at 6 per cent per annum 
for years, months, and days. 

Find the interest for the years by Case I, /or t?ie months 
by Case II, and for the days by Case II], then add the 
several results together and their sum will he the answer 
sought, 

EXAMPLES. 

1. What is the interest on $1597,27 at 6 per cent for 
3 years 9 months and 1 1 days ? 

$1597,27 $1597,27 6)1,59727 

^ fi ,2662 1 + 

95,8362 638908 11 

3_yr. 798631 2,928 31 

$287,5086 $7I,8771| 

Interest for 3 years $287,508 + 

9 months 71,877+ 

11 days 2,928+ 

Total interest $362,313 



2. What is the interest of $11759,10 at 6 per cent for 

years 11 months and 16 days ? Ans, $7028,02+. 

3. What is the interest on $9787 for 12 years and 

1 day } Ans. $7048,27+. 

4. What is the interestof $87601,29 for 1 year 1 month 
and 1 day? Ans, $ +• 

6. What is the interest of $806,90 for 1 year and 10 
months at 6 per cent per annum ? Ans, $88,75+. 

6. What is the interest of $460,75 for 4 years and 
7 months at 6 per cent per annum ? Ans. $123,95+. 

7. What is the interest of $443,50 for 7 years 2 montltf 
and 12 days at 6 per cent per annum ? Ans- $ +. 

8. What will be the total amount of $649,22 after 10 
years and 10 months at an interest of 6 per cent? 

Ans. $1071,21+. 

^. How do you find the inieTeaX loi ^^evx^ mQn^^ v(A^k1«\ 
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CASE V. 



§ 1«S7. When there are months and days, and the 
rate of interest is greater or less than 6 per cent 



RUIiE. 



Find the interest at 6 per cent. Then add to it or sub- 
tract from it such a part of the interest so found as the 
given rate exceeds or falls short of six per cent per annum. 

EXAMPLES. 

1. What is the interest of $119,50 at 7 per cent per 
annum for 3 years and 4 months ? 

$119,50 $119,50 

2 half the months 6 

$2,3900 int for 4 months 7,1700 

3 

21,5100 int for 3 years. 
2,3900 int for 4 mo. 



Total interest at 6 per cent $23,9000 
Add one-sixth 3,9833+ 

Total interest at 7 per cent $27,8833+ 

2. What is the interest on $487,25 for 4 years and 9 
months at 4 per cent ? 

$487,25 $487,25 

4| half the months 6 

194900 $29,2350 

24362+ 4 years 



$21,9262 int for 9 mo. 1 16,9400 int for 4 years. 
21,9262 int for 9 mo. 

Total interest at 6 per cent $138,8662 
Subtract one-third - - - 46,2887+ 

Total interest at 4 per cent $92,5775+ 

8. What is the interest of $987,99, at 5 per cent, for 
5 years, 2 months and 9 days? Ans. $256,46+. 

4. WTiat is the interest on $437,21, at 3 per cent, for 
9 years and 9 months ? Ans. *V2n ^^'^ -V * 

10 
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5. What is the interest of 815000 for 8 months ail ^ 111? 
cent per annum ? .to. W |il 

6. What is the interest of 8400 for 21 days at 5 ?B 
cent per annum ? Arts. $1,16+' 

7. What is the interest of $876,48, at 7 per cmi,fa 
4 years 9 months and 14 days? Arts, t f 

8. What will be the total amount of $1119,48, afta> 
years and a half, at an interest of 7 per cent per annumi 

Jins. (1315^89. 

9. What is the interest on $532,41 for 3 years and) 
montlis at 4 1 per cent per annum ? Arts. $77)86+. 

10. What is the interest on $8375,27, at 5 per cent pera- 
num, for 5 years 5 months and 5 days ? .Ans, $ +• 

11. What is the interest of $8759,27, at 6 per cent pera- 
num, for 1 year 6 months and 9 days ? Ans. $80M7I4' 

12. What is the interest, at 6^^ per cent per annum,* 
$7569,11, for 3 years 4 months and 18 days ? 

Ans. $1664,57l-h 

Q. When the rate of interest is greater or less than 6 per cent, !*• 
do you find the interest for months and daysT 

§ ltS8- Note. In computing interest, it is often «? 
convenient to find the interest for the months by considtf* 
ing them as aliquot parts of a year, and the interest i* 
the days by considering them as aliquot parts of a m(xA 

EXAMPLES. 

1. What is the interest of $806,90 for one yew W 
months and 10 days at 6 per cent? 
$806,90 
6 

6 )$48,4140 int. for 1 year. $8,069 

2)8,069 int. for 2 months. 5_ 

3)4,034+ int. for 1 month. $40,345 int for 10 Oft 

1,344+ int. for 10 days. 



Interest for 1 year, - - $48,4140 

- - - - 10 months - 40,345 

- - - - 10 days - - 1,344+ 

Total *m\ftTeB\. %^<^.>l03+ 
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2. What is the interest of <^200 for 10 years 3 months 
ind 6 days at 7 per cent ? 
$200 

7_ 

4)14,00 int. for 1 year. $14,00 



3)3,50 int. for 3 months. 10 



5)l,16 +int. for 1 month. $140,00 f or 10 years. 

,23+ int. for 6 days. 

$140,00 interest for 10 years. 
3,50 interest for 3 months. 
,23+ interest for 6 days. 

dns. $143,73+ 

8. What is the interest of $132,26 for 1 year 4 montlis 
and 10 days, at 6 per cent per annum .^ Arts. $10,80+. 

4. What is the interest of $25,50 for 1 year 9 months 
and 12 days, at 6 per cent? Ans. $5J,72+. 

5. What is the interest of $347,25 for 1 year 1 month 
and 6 days, at 4 per cent per annum ? Also, at 5 per 
cent ? At 5 J per cent ? At 6 per cent ? At 7 per cent ? 
At 7 1 per cent ? At 8 per cent ? At 8 J per cent ? And 
at 9 per cent ? 

6. What is the interest, at 6 per cent per annum, on 
$48,32, for 1 year 1 month and 15 days ? Ans. $3,26+. 

7. What is the interest, at 8 per cent per annum, on 
$675^7, for 3 years 6 months and 6 days ? 

Ans, $190,14+. 

8. What is the interest, at 7 per cent, on $587,25, for 
5 years 5 months and 5 days ? Ans. $223,23 + . 

9. What is the interest on $67589,20 for 3 years 9 
months and 12 days, at 5 per cent per annum? 

Ans. $12785,62 + 

CASE VI. 

§ 1«S9. When the sum on which the interest is to be 
cast is in pounds, shillings, and pence. 

* ■ 

RUIiE. 

I. Reduce the shillings and pence to the decimal of a 
pound (see § 13«S). 
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II. Then find the interest as though the sum were dollan 
and cents ; after which reduce the decimal part of the answer 
to shillings and pence (see § 137). 



EXAMPLES. 



1. What is the interest, at 6 per cent, of £27 IbsU 
for 2 years } 



We first find the interest 
for one year. We then 
multiply by 2, which gives 
the interest for two years. 
We then reduce to pounds 
shillings and pence. 



OPERATION. 

£27 155 9ei=£27,7875 

6 



1,667250 
2_ 

£3,334500 
20 

6,690000 
12 

8,280000 
4 

1,120000 

Ans. £36F8p+ 



2. What is the interest on £67 I9s 6(2, at 6 per cent, 
for 3 years 8 months 16 days ? Ans, £15 25 8Jd+. 

3. What is the interest on £127 155 4d^ at 6 per cent, 
for 3 years and 3 montlis? Jlns, £24 18 3^+. 

4. What is the interest of £107 I65 10(Z, at 6 per cent, 
for 3 years 6 months and 6 days ? Ans. £ +. 

5. What will £279 135 Sd amount to in 3 years and a 
half, at 5| per cent per annum ? Ans. £331 I5 64+- 

6. What is the interest of £514 IO5 2d for 3 years and 
a half, at 4 per cent? Ans. £72 Os 7Jd+. 

7. What is the interest of £523 II5 6d for 3 years and 
a half, at 6 per cent r Ans, £ +. 

8. What is the interest on £255 IO5 Sd at six per cent 
per annum, for Gyr. 6mo.? Ans, £99 13* lU- 

9. What is the interest on £53 I85 5d at 6 per cent for 
7prs, I2da. ? J[ns. £22 155 ld+. 
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APPLICATIONS. 

Calculate the interest on the following notes. 



127,50 New York, January 1st, 1838. 

1. For value received I promise to pay on tlie 10th 
ay of June next, to Wm. Johnson or order, Uie sum of 
»ne hundred and twenty-seven dollars and fifty cents with 
merest from date, at 7 per cent. John Liberal. 

Ans, 8131,46+. 

>306* New York, January 1st, 1833. 

2. For value received I promise to pay on the 4th of 
fuly, 1835, to Wm. Johnson or order, three hundred and 
lix dollars with interest at 6 per cent from the 1st of 
ilarch, 1833. John Liberal. 

Ans. $349,044-. 

H040 Hartford, July 3rd, 1837. 

3. Six months after date, I promise to pay to C. Jones 
)r order, one thousand and forty dollars with interest from 
he Ist of January last, at 7 per cent. Joseph Springs. 

Ans. $1113,40+. 

§ 160. We shall now give the rule established in 
few York, (See Johnson's Chancery Reports, Vol. I. 
age 17,) for computing the interest on a bond or note, when 
artial payments have been made. The same rule is also 
Jopted in Massachusetts, and in most of the other states. 

f . Compute the interest on the principal to the time of tlie 
rst payment^ and if the payment exceed this interest, add 
e interest to the principal and from the sum subtract the 
ipment : the remainder forms a new principal. 

IJ. But if tJie payment is less than tJie interest, take no 
lice of it until other paymetUs are made, which in all, shall 
ceed the interest computed to the time of tJie last payment : 
jn add the interest, so computed, to the principal, and from 
5 sum subtract the sum of the payments : the remainder 
II form a ticw principal on which interest is to be computed 

before. 
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EX AM PLCS. 



j^349,99 8. 



May 1st, 1826. 



1. For valoe received I promise to pay James Wilsoti 
or order, three hundred and forty-nine dollars ninety-nine 
cents and eight mills with interest, at 6 per cent 

James Paywtll 

On this note were endorsed the following payments : 
Dec. 25th, 1826 Received 949,998 



5> 



July 10th, 1827 
Sept Ist, 1828 
June 14th, 1829 

What was due April 15th, 1830? 

Principal on int from May 1st, 1826, 

Interest to Dec. 25th, 1826, time of 

first payment, 7 months 24 days. . 

Amount . 



9 4,998 
$15,000 
•99,999 



•349,998 

13,649 + 
$363,647 



$313,649 



Payment Dec. 25th, exceeding interest 

then due $ 49,998 

Remainder for a new principal .... 

Interest of $313,649 from Dec. 25th, 1826, 
to June 14th, 1829, 2 years 5 months 
19 days 

Amount . . . 



$ 46,472 4 
$360,121 



Payment, July 10th, 1827, less ? a ^ ggg 
than interest then due . . S ' 



Payment, Sept 1st, 1828 
Their sum 



15,008 



icir sum .•••;•• I $20,006 
less than interest then due J ' 

Payment, June 14th, 1829 . . 99,999 



Their sum exceeds the interest then due 

Remamderfor a new principal, June 14th 
1829 

Interest of $240,116 from June 14ih, 1829 
to April 15th, 1830, 10 months 1 day 

Total due, Apnl 15vh, 1830 . 



$120,005 

$240,116 

12,045 
$252,1GH 
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»3469,32. 

2. For value received, I promise to pay William Jenks, 
or order, three thousand four hundred and sixty-nine dol- 
lars and thirty-two cents, with interest from date, at 6 per 
cent. Feb. 6th, 1825. Bill Spendthrift. 

On this note were endorsed the following payments : — 
May 16th, 1828, received $545,76. 
May 16tll, 1830, .received $1276. 
Feb. 1st, 1831, received $2074,72. 

What remained due August 11th, 1832? 

Jlns. $860,55+. 

3. A's note of $635,84 was dated Sept. 5th, 1817, on 
which were endorsed the following payments, viz: — 
Nov. 13th, 1819, $416,08; May 10th, 1820, $152: what 
was due March 1st, 1821, the interest being 6 per cent? 

Ans. $168,01+. 



COMPOUND INTEREST. 

) 101. Compound Interest is when the interest on a 
sum of money becoming due, and not being paid, is added 
to the principal, and the interest then calculated on this 
amount, as on a new principal. For example, suppose I 
were to borrow of Mr. Wilson $200 for one year, at 6 per 
cent, and at the end of the year pay him neither the inte- 
rest nor principal. Now if Mr. Wilson should add the 
interest, $12, to the principal, $200, making $212, and 
charge me with interest on this sum till I paid him, this 
would be Compound Interest, because it is interest upon 

interest. 

RUIiE. 

Calculate the interest to the time at which it hecomes due : 
then add it to the principal and calculate the interest an the 
amount as on a new principal : add the interest again to the 
principal and calculate the interest as before : do the same 
fo*' all the times at which payments of interest become due: 
from the last result subtract the principal^ and i/ie remainder 
will be the compound interest. 
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EXAMPLES. 



1. What will be the compound interest, at 7 per cflD^ 
of $3750 for 4 years, the interest being added yearly? 

93750,00 principal for 1st yea 
$3750x7-7-100= 262,50 interest for 1st yett 

4012,50 principal for 2nd „ 
$4012,50x7-»-100= 280,87 + intyest for 2nd ^ 

4293,37 +principal - 3rd „ 
$4293,37x7^-100= 300,53+ interest -.3rd „ 

4593,90 -I- principal - 4th „ 
$4593,90x7-^100= 321^57+ interest - 4th » 

49 15,47+ amount at 4 yeais. 
l6t principal 3750,00 

amount of interest. $1165,47+ 

2. If the interest be computed annually, what will bt 
llic interest on $100 for three years, at 6 per cent? 

Atis, $19,101+. 

3. What will be the compound interest on $295,37,81 
per cent, for 2 years, the interest being added annually? 

JIns, $36,50+. 

4. What will be the compound interest on $500 for • 
one year, at 8 per cent, the interest being computed qvu- 
terly? ^ns, $41,21+. \ 

Q. What is Compound Interest? Give the Rule for computing 
Compound Interest 7 j 



COMMISSION AND BROKERAGE. 

§ 1G3. Commission is an allowance made to a factor 
or commission merchant for buying and selling. Broker- 
age is an allowance made to dealers in money or stock& 
The allowance made is generally a certain per cent, oi 
rate per luindred, on the moneys paid out or received, 
and the amount may be determined by the rules of simple 
interest 
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EXAMPLES. 

L. What is the commission on $4396 at 6 percent? 

OPBRATIOX. 



We here find the com- 
Bflion, as in simple in- 
est, by multiplying by 
5 rate per cent and divi- 
\g by 100. 



$1396 
6 

$263,76 



Ans. $263,76. 



2. A factor sells 60 bales of cotton at $425 per bale, 
i is to receive 2 J per cent commission: how much 
1st he pay over to his principal? Ans. $24862,50. 

3. A sent to B, a broker, $3825 to be invested in 
lek: B is to receive 2 per cent on the amount paid for 
i stock : what was the value of the stock purchased ? 





G 

100 


►PERATION. 


As B is to receive 2 per 


2 




ttt, it follows that $102 


102 : 100 : : 3825 


A's money will purchase 




100 


iOOof stock: hencelOO+ 
Beommission, is to 100, 


• 


102)382500(3750 
306 


the given sum to the 




Kk which it will pur- 




765 


ine. 




714 

510 
510 

Ans. $3750. 


PROOF. 






$3750 


Commission on $3750, at 2 per 


cent= 75 


T 


otal Sum 


. $3825 



i. A factor receives $708,75, and is directed to pur- 
ise iron at $45 per ton : he is to receive 5 per cent on 
money paid : how much iron can he purchase ? 

Ans. l5tons. 
i. Messrs. P. W and K buy 200 shares of United 
tes stock for Mr. A. Thev pay $197 per sKwe.^wvd 

10* ' 



are to receive one-fmirlh per cent on the money they iH 

vance: how much must A jiay them for the stock? ^^ 

i Mns. Si30498iH 

6. Messrs. P, W and K receive $38750 to be inyjj 
in stock. They chorge 3^ per ceitt commission onjj 
amount paid ; what is the value of the stock purchase^H 

^lu. S28048,79H 

7. The par value or first cost of 167 shares ofMH 
stock was $200 per share: wliat is ihe present valu^fl 
the stock is at a preminm of 25 per cent, that is, SSJH 
cent above par. .ffns. 9 ll 

9. What would be the value of the stock named iiiJB 

last example, if it were at a discount of 10 per cent? ^ 

Jins. 4I300M 

9. One hundred shares of United States Bank stodUu 
worth ISj, per cent premium: (he par value being CHH 
per share, what is the value of the stock? Jns. S237M.I 

10. A bank fails, and has in circulation bills to lb 
amount of #2675S1. It can pay 9^ per cent: how mneh 
money is there on hand? Jns. $ 

11. Sixty-nine shares of bank stock, of which the ptt 
value is $125, is at a discount of S per cent: what is h 
value? Am. *7WS. 

Q. Wlial is commiasion I What m broherage I How ia iho slUrw- 
Bnce generally mado T How is the cammisaioii or brokerage rouidl 
How do fou find ihc hihoiuiI of slock lo bs purchased when it 



INSURANCE. 

5 163- Insurance is an agreement by which an indi- 
vidual or a company agrees lo exempt the owners of 
certain property from loss or hazard. 

The written agreement is called the policy. 

The premium is the amount paid by him who oww ^ 
property, to those who insure it, as a compensation for 
their risk. It is generally so mucli -per cent ob ^Mfg^ 
ofihe property insured. 
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EXAMPLES. 

Vhat would be the premium for the insurance of a 
valued at $5500 against loss by fire for 1 year at ^ 
nt. 

dividing by 100, we have the insurance at ( ce r.^ 
cent - .- - - - - 1 ®^'^" 
! half, is the insurance at half per cent $27,50. 

Vhat would be the premium for insuring a ship and 
valued at $37500 from New York to Liverpool, at 
cent? Ans. $ 

Vhat would be the insurance on a ship valued at 
at ^ per cent : also at ^ per cent ? 

Ans. $237,60.— $158,40. 
Vhat would be the insurance on a house valued at 
at 1^ per cent.^ Also, at -J per cent? At ^ per 

At ^ per cent ? At ^ per cent ? 

Ans. $210.— $105.— $70.— $46,06+.— $35. 
Vhat is the insurance on a store and goods, valued 
rOOO, at 2} per cent ? At 2 per cent ? At 1 ^ per 

At I per cent ? At ^ per cent ? At ^ per cent ? 
er cent ? At -J per cent ? 

^hat is insurance 7 What is the policy ? What is the pre- 
How is it generally reckoned ? 
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64. If I give my note to Mr. Wilson for $106, 
e in one year, the present value of the note will be 
an $106 by the interest on its present value for one 
that is, its present value will be $100. 

amount named in a note is called the face of the 
Thus $106 is the face of the note to Mr. Wilson. 

present value of a note is that sum which being 
interest until the note becomes due would increase to 
)unt equal to the face of the note. Thus $100 is 
isent value of the note to Mr. Wilson. 

discount is the difference hcticeen the face of a note 

present value. Thus, $6 is the discount on the 
► Mr. Wilson. 
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RUIiB. 

Jh 100+ interest of $100 for the given timey is to \^ 
$0 is the face of the note to its present value. ' ' , ijj 

EXAMPLES. '"' 

1. What is the present value of a note for 91 
due in one year, at 4| per cent per annum? 
100 
4,50 interest of (100 for the time. 

104,50 : 100 : : 1828,75 : Ans. 

100 




104,50) 182875,00(81750. 



Ans. $1760. 1 

2. What is the present value of a note for $1290,81 
discounted for four months, at 6 per cent per annum? 

Ans. 81268,50. 

3. What is the present value of $800, due 4 yetti 
hence: the interest heing computed at 5 per cent |llr 
annum? .^715. $606,66 6+. 

Note. When payments are to be made at differed 
limes, ^7irZ the present value of the several sums separatelji 
and their sum will be the present value of the note. 

i. What is the present value of a note for $3500 on 
which $300 are to be paid in 6 months; $900 in one 
year; $1300 in eighteen months; and the residue at the 
expiration of two years : the rate of interest being 6 per 
cent per annum ? Ans. $3225,83+. 

5. What is the discount of J&1500 one-half payable in 

6 months and the other half at the expiration of a year, at 

7 per cent per annum ? Ans. £ +. 

6. What is the present value of $2880, one-half payable 
in 3 months, one-third in 6 months, and the rest in 9 
months at G per cent per annum? Ans. $2810,08+. 

Q. What is the face of a note ? What is the present value of a 
note ? What is the discount of a note ? How do you find the present 
value of a note ? When payments are to be made at different times, 
bow do you find the present value ? 



LOSS AND GAIN. 
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' LOSS AND GAIN. 

§ 165. Loss and Gain is a rule by which merchants 
discover tlie amount lost or gained in the purchase and 
sale of goods. It also instructs them how much to 
increase or diminish the price of their goods so as to 
make or lose so much per cent. 



EXAMPLES. 

1. Bought a piece of cloth containing 75yd. at $5,25 
per yard, and sold it at $5,75 per yard : how much was 
gained in the trade ? 

OPERATION. 

$5,75 price of 1 yard. 
$5,25 cost of 1 yard. 

bOcls, profit on 1 yard. 

cts, 
: 50 : ^ns. 
75 



We first find the profit 
on a single yard, and then 
the profit on the 75 yards. 



yd. 
I 



yd. 
75 



$37,50 
Ans. $37,50. 

2. Bought a piece of calico containing 50yd. at 2s 6d 
per yard: what must it be sold for per yard to gain 
£1 Os lOcZ? 

60yd. at 2s 6cZ=£6 5s 

Profit =£1 Os lOd 

It must sell for 



£7 5s lOd 



5 0)£7 5s 10cZ(2s 11 cZ 

Ans. 2s lid. 

3. Bought a hogshead of brandy at $lyJ5 per gallon, 
and sold it for $78 : was there a loss or gain ? 

Ans. loss of $0,75. 

4. A merchant purchased 3275 bushels of wheat for 
which he paid $3517,10, but finding it damaged is willing 
to lose 10 per cent: what must he sell it for per bushel? 
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5. A bought a piece of eolton conluinbg 40 yards, bII 
cenls per yard; lie sold it for TJ cents per yard: h»t 
much did he gain f Ans. 90^ 

6. Bought a piece of cloth containing 75 yards b 
9375 : what miist it be sold for per yEird) in order U> p!l 

7- Bought a quantity of wine at 91,35 per gallon, M 
it proves to he bad and am obliged to sell it at SO ya 
cent less than 1 gave : how mueii must 1 Bell U lor ]« 
gallon? ^Ms. SI jMfglA 

8. A farmer sells 125 bushels of corn for 75«M. ptr 
bushel; tlie purchaser sells it al an advance of SO, p*r 
cent: how much didhereceiveforUie com? Atu. $ . 

9. A merchant buys one tun of wine for which he pajs 
$725, and wishes to sell it by the hogshead al an advance 
of 16 per cent: what must he charge per hogshead? 

Jus. fti08,U+. 

10. A merchant buys 158 yards of calico for which bt 
pays 20 rents per yard; one-half is eo damaged thai.lw 
13 obliged to sell it at a loss of 6 per cent; the remainder 

'he sells at an advnnce of 10 per cent: how much did he 
gain? Ans. $2,05+. 



EQUATION OF PAYMENTS. 

^ 166. I owe Mr. Wilson 92 to be p^d in 6 m 

$3 lo he paid in 9 months ; and $1 to be paid 
niouiliB. 1 wish lo pay hia entire dues at a single psymi 
to be made at such a time, tliat neither he nor I ahall 
interest: at what time must the payment be made? 

The method of finding the mean tune of payment 
several sums duo at different times, is r^llBd Eqwil'wn i>f 
paijnienii. 

Taking the esample above. 
Intof»3for 6nio.=inl. of 91 for 13nio, 3x 6=!'! 
" of »3 for 8mo.=inl. of $1 for 24nw. 
" of #1^ for 12mo.=inl. of $1 for 12me. 
86 4 



1 
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The interest on all the sums, to the times of payment, 
is equal to tlie interest of $1 for 48 months. But 48 is 
aqual to the sum of all the products which arise from mul- 
tiplying each sum by the time at which it becomes due : 
hence, the sum of the products is equal to the time which 
Would be necessary for $1 to produce the same interest as 
would be produced by all the sums. 

Now, if $1 will produce a certain interest in 48 months, 
in what time will $6 (or the sum of the payments) pro- 
duce the same interest. The time is obviously found by 
diriding 48, (the sum of the products,) by $6, (the sum of 
the payments.) 

Hence, we have the following 

RUXE. 

Multiply each payment hy the time hefore it becomes due, 
and dioide the sum of the products by the sum of the pay- 
ments : the quotient will he the mean time. 

2. B owes A $600 : $200 is to be paid in two months, 
9200 in four months, and $200 in six months : what is 
the mean time for the payment of the whole ? 



We here multiply each sum 
by the time at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the payments. 



3. A merchant owes $600, of which $100 is to be paid 
in 4 months, $200 in 10 months, and the remamder in 16 
months : if he pays the whole at once, at what time must 
he make the payment ? Mns. months. 

4. A merchant owes $600 to be paid in 12 months, 
$800 to be paid in 6 months, and $900 to be paid in 9 
months : what is the equated time of payment. 



OPERATION. 

200x2= 400 
200x4= 800 
200x6=1200 


600 )24 00 
4 
Ans. 4 months. 
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5. A owes B 8600; one- third is to be paid in 6 months, 
one-fourth in 8 months, and tlie remainder in 12 months : 
what is the mean time of payment ? ^ns. 9 monlhs, 

6. A merchant has due him $300 to be paid in 60 days, 
$500 to be paid in 120 days, and $750 to be paid in 180 
days : what is the equated time for the payment of the 
whole ? Jins. 137^ dayf. 

7. A merchant has due him $1500 ; one-sixth is to be 
paid in 2 months ; one-third in 3 months ; and the rest in 
6 months : what is the equated time for the payment of the 
whole ? «^iu. 4^ numths. 

Note. If one of the payments is due on the day from 
which the equated time is reckoned, its corresponding 
product will be nothing, but the payment must still be 
added in finding the sum of the payments. 

8. I owe $1000 to be paid on the 1st of January, 
$1500 on the 1st of February, $3000 on Ist of March, 
and $4000 on the 15th of Apnl: reckoning from the 1st 
of January, and calling February 28 days, on what day 
must the money be paid ? 

Ans. Payment in 67^ daysj or on the Sth March. 

Q. What is Equation of Payments ? What is the sum of the pro- 
ducts which arise from multiplyiiiff each payment by the time to which 
it becomes due equal to ? How do you find the mean time of pay- 
ment ? When you reckon the time from the date at which the first 
payment becomes due, do you include the first payment ? 



m 



FELLOWSHIP. 

§ 167. Fellowship is the joining together of seven! 
persons in trade with an agreement to share the' losses 
and profits according to the amount which each one pots 
into the partnership. The money employed is called the 
Capital Stock, 

The gain or loss to be shared is called the Dividend. 

It is plain that the whole stock which sufiTers the gain 
or Jabs must be to gain or loss^ as the stock of any indiyi- 
aual^his part of the gtdn oi W^. 
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Hence, we have the following 

As the whole stock is to each marCs sJiare^ so is the whole 
\ain or loss to each mail's share of the gain or loss. 

. What is Fellowship ? What is the gain or loss called ? What 
16 rule for finding each one's share ? 

EXAMPLES. 



I 



1. A and B buy certain merchandise amounting to 
£160, of which A pays £90, and B £70 : they gain by 
the purchase £32 : what is each one's share of the 
profits ? 

A . . £90 

B..£70 ^ .. , 

iiieu . I 70 5 • I £14 B's share. 

2. A and B have a joint stock of $2100, of which A 
owns $1800 and B $300: they gain in a year $1000: 
what is each one's share of the profits ? 

Arts. A's=$857,14+; B's=$142,85+. 

3. A, B, C and D have £20,000 in trade : at the end 
of a year their profits amount to £16,000: M-hat is each 
one's share, supposing A to receive £50 and D £30 out 
of the profits for extra services ? 

a ( A's=£4030 ; B's =£3980 ; 
'^^* ^C's=£3980; D's==:£4010. 

4. Five persons, A, B, C, D and E have to share be- 
tween them an estate of $10,000: A is to have one- 
fourth; B one-eighth; C one-sixth; D one-eighth; and 
E what is left : what will be the share of each ? > 

Ans. A's=$2500; B's=$1250; C's=$ 1 666,66 -|- ; 
D's=$1250-, E's=$3333,34. 

PROOF. 

Add all the separate profits or shares together, their 
sum should be equal to the gross pro&X. ox ^\.oOr., 



^^ft 



DOUBLE FKLLDWaSIP. 

DOUBLE FELLOWSHIP. 



§ 168- When several persons who are joiued togeihai 
... trade employ iheir capital for Uiflerenl periods of tiiif^ 
the partnership is called Double Fdimoskip. 

For exninpte, suppose A puts SlOO in trade for 5 yed 
B SaOO for 3 years, and C SSOO for 1 year: this woi 
make a case of double fellowship, • 

Now it is plain that there are two circumBtanees wlfii 
should determine each one's share of tlie profits; l«,(i 
aiaouTU of capital he puts in ; and 'Zndly, the time wAi 
is continued in the business. 

Hence each one's share should be proportional ti 
capital he puts in, multiplied by the time it is coati 
in trade. Therefore we have the following 

Multiply each man's slock by the time he eonHmiei.iU 
trade : then say, as the sum of the products U to each ft 
licular product, so is the whole gain or loss to each mo) 
share of the gain or loss. 

Q. What is Danblo Fallowship ? What Two cironmslancea den 
niiae eich oae't share of iha praGtB) Givs the rule liudiii^ eU 



1. A and B enter into partnership : A puts in jC840 

4 months, and B puts in £650 for 6 moulhs: they gai^ 

£300: what is each one's share of the profits^ 

A'a stock £840x4=3360 

E'a stock £650x6=3900 , ^ * ,"„ 

2. A put in trade £50 for 4 months, and B £00 for S 
wbntbBi lliey gained £24: how is it to be divided be- 
■tween ihem? ^ns. A's sliare=£9 123; B's=£H 8i. 

3. C and D hold a jiasture together, for wliich they pay 
£54: C pastures 23 horses for Z7 days, and D 21 boms 
for 3!) davs : how much of the rent ought each o 

^ JIns. C, £M 6tQd; I>,:£a»dtf 



i _ 
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TARE AND TRET. 

§ 1 69. Tare and Tret are allowances made in selling 
roods by weight 

Draft is an allowance on the gross weight in favour of 
lie buyer or importer: it is always deducted before the 
Tare, 

Tare is an allowance made to the buyer for the weight 
of the hogshead, barrel or bag, &c., containing the com- 
modity sold. 

Chross Weight is the whole weight of the goods, toge- 
ther with that of the hogshead, barrel, bag, &c., which 
contains them. 

Snttle is what remains after a part of the allowances 
have been deducted from the gross weight. 

J^Tet Weight is what remains after all the deductions are 
made. 

Q. What are Tare and Tret? What is Draft? What is Tare? 
What is Gross Weight ? What is Smtle ? What is Net Weight ? 

EXAMPLES. 

1. What is the net weight of 25 hogsheads of sugar, 
the gross weight being 66ct^^ 3^r. 14/6.; tare 11/6. per 
hogshead ? 

cwt. qr. 2b, 
66 3 14 gross. 
25x11=275/6. . . 2 1 23 tare. 

^ns, 64 i r9~net. 



2. If the tare be 4/6. per hundred, what will be the tare 
on 6r. 2cwt. 3qr. 14/6.? 

Tare for 6r. or 120cto«.=480/6. 

2cvJt,=s 8 •* 

3qr. = 3 
14 /6.=_0i 

Tare .... ."49^ 

Ans, 4cwt, Iqr. 15^/6« 
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3. What is the tare on 32 boxes of soap, weigh- 
ing 31550/^., allowing 4lh, per box for draft and 12 per 
cent for tare ? 

31550 gross. 31422 

32x4= 128 draft. 12 



31422 



3770,64 





CtDt 


qr. 


lb. 




No. 1 


. . 9 


3 


25 . . 


tRI 


« 2 


. . 10 


2 


12 . . 


9» 


« 3 


. . 11 


1 


25 . . 


n 



Ans. 3770,64/^.= IT. 13ctg^ 2qr. ISlb. I0oz.+ 

4. What will be the cost of 3 hogsheads of tobacco at 
(i9,47 per cwt. net, the gross weight being of 

lb. 
tare 146 
150 
158 
Ans. $265,16. 

5. At £l 5s per cwt net; tare 4Zft. per cwt.: what 
will be the cost of 4 hogsheads of sugar weighing gros9} 

act, qr. lb. 

10 3 6 

12 5 19 

13 1 10 

11 2 7 



No. 1 
2 
3 
4 



99 

99 
99 



Tare Hh. per cwt. 



49 14 gross. 
13 8oz. 

47 1 13 8oz. net. 



Ans. £59 4s Sd-h 

6. At 21 cents per lb., what will be the cost of 5AM. of 
coffee weighing in gross. 



No. 1 
2 
3 
4 
5 



99 
99 
99 
99 



cwt, qr, 
6 2 



9 
6 

7 
8 



1 
2 
2 




lb, 
14 
20 
22 
25 
13 



lb, 
tare 94 

99 100 

99 88 
99 89 

99 100 



Jins, $808,71. 

7. At £7 5s per cwt. net, how much will IQlihd. of 
sugar come to, each weighing gross Sc7vf,S'/r,7lh.; tare 
y:^/A per cwt.? Ms, JC912 14s 5-^^+. 



DUODECIMALS. 833 

8. What is the net weight of IShhd. of tobacco, each 
weighing gross ScwL 3qr, I4lb,\ tare I6lb. to the cwt. ? 

Ms. 6T. IQcwL 3qr. 20lb. 

9. In 4 T. ScwL 3qr, gross, tare 20lb. to the cwt., what 
is the net weight ? ^ns. 3 T. ScwL Sqr, bib, 

10. What is the net weight and value of 80 kegs of figs, 
gross weight 7T. llcwL 3^r., tare I4lb, per cwt., at $2,31 
pet cwt. ? ^ 5 6 T. l2cwL 3qr. 3lb, Soz. 

•^^- I Value $306,724 4+. 



DUODECIMALS. 

§ 170. Duodecimals are denominate fractions in which 
1 foot is the unit that is divided. 

The unit 1 foot is first supposed to be divided into 12 
equal parts, called inches or primes, and marked '. 

Each of these parts is supposed to be again divided into 
12 equal parts, called seconds, and marked". 

Each second is divided in like manner into 12 equal 
parts, called thirds, and marked '". 

This division of the foot gives 

1' inch or prime . . . =^ of a foot 
1'' second is =^2" °^"n • ^'tIt ^^^ ^*^^*- 
1 '"third is =y^^ of y^ ^^TZ'^TTtS ^^ ^ ^^^^' 
Duodecimals are added and subtracted like other de- 
nominate numbers, 12 of a lesser denomination making 
one of a greater, as in the following 

TABLE. 

12'" make 1" second. 

12" . . . 1' inch or prime. 

12' ... 1 foot. 

EXAMPLES. 

1. In 185', how many feet.^ £ns. 15//. 5'. 

2. In 250", how many feet and inches ? 

Ms. \ft. 8' 10" 
3.' In 4367'", how many feet ? jins. ^ft. <y ^« VV« 



DITO DECIMALS. 



unit tbat is divided t How is ) 
. . ._ lindividedf Wlial nm ibe p«B 
cimalB addtd and suhlmcled I How tnmjtt 
1 ol llie nexl greater I 

r ADDITIO.V AND SUBTRACTIOFT,- 

n of aft. 6' 3" 2 



'" and 2fi. V 10" im 

^ns. 5/1. a' a" p. 



1. What is the a 

s. 5/1. ( 
_. What is the sum of Sft. 9' 7" and 6/f. 7' 3" 4"'? 

Jns. I5/i 4' 10" 4*1 
a. What \a the difference between 9/1. 3' 5" 0"' and 7/i. 
V 6" 7'" f .drw. 

i. What is llie difference between 40/(, & &" ucl 
39/1. V" f >3»M. 1 Ift. 6' 5" &". 

MULTIPLICATION OF DUODECIMALS. 

5171. It has been shown (5 ft4) Ihal feet multijilied 
by feet give square feel in tlie product 



1. Multiply 6/1. 6' 6" by 2/?. 7'. 

Set dowi) the mulliplier under the 
multiplicand, eo that feet shall fall 
' under feet, inches under inches, Stc. 
It is generally most convenient to 
begin with the highest denomination 
of (he multiplier, and then multiply 
first the lower denominations of the 
muhiplicand. 

The fl" of the mullipii 
Therefc 



fl. 


E«ATIO 


1. , 




«' H" 


i 


2 


7' 




i;t 


I' , 


4 


3 


9' 9" 8"'' 


16 


10' 9" 


^ 



d is -j'^j of an inch, or yfj of 
multiply it by 2 feet, the 



duct is 12", equal to I inch. Multiplying 6* or A oE 
t, by 2 fceLp the product is 12', to which add I ii ' 
n the last product, making 13'. Set down 1' u 

if inches and carry 1 fool lo the product of ft 
by 2, making 13 feet. 

Then mitlitply by ?'. The product of 7' by 6"=4a«^ 
for, 7'=A of afoot, and 6"=yJ^ of a font: hence Tjxflfl 
=j^Xrri-=rf3¥=''-2"'=3" 6'"- Then .j\X.i«,=,^,ii 1 
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42", and 3" to carry make 45"«n3' 0" : set down 9". Tben 
^ by 6=42', and 3' to carry make 45'*= 3//. 9', which are 
set down in their proper places. 

Hence, we see, 

1st, Tliat feet multiplied by feet give square feet in the 
product, 

2nd, Tluit feet multiplied by incites give inches in tJie 
product. 

3rd, That inches multiplied by incites give seconds, or 
twelftlis of inches in the product, 

4th, That incites multiplied by seconds give thirds in the 
product, 

2. Multiply Qft, 4in, by Sft, Sin, 
Beginning with the 8 feet, we 

say 8 times 4 s^re 32', which is 

equal to 2 feet 8': set down the 

8'. Then say 8 times 9 are 72 

and 2 to carry are 74 feet : then 

multiplying by 3', we say, 3 times 

4' are 12", equal to 1 inch: set 

down in the second's place : then 3 times 9 are 27 and 

1 to carry make 28', equal to 2ft, 4'. Therefore the entire 

product is equal to 77ft, 

3. How many solid feet in a stick of timber which is 
25ft, 6in, long, 2ft, 7in, broad, and 3//. 3in. thick ? 

OPERATION. 

25 6' length 

2 7' breadth 
It is shown § 69, that 

the number of solid or 

cubic feet, is equal to the 

product of the length, 

breadth, and thickness. 



9 

8 


OPE RATI ox. 
4' 

3' 


74 
2 


8' 
4' 0" 


77 


0' 0" Ans, 



51 0' 
14 10' 

65 10' 
3 3' 


6" 

6" 
thickness 


197 7' 
16 5' 


6" 

7" 6"' 


214 1' 


\" ^^^> Atv^, 
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4. Multiply 9/)!. 2in. by dft. 6w. ^ns. 87/L 1'. 

5. Multiply 24ft. lOtn. by eft. Sin. Jins. 

0. Multiply 70/it. 9in. by \2fL 3m. wd?». 866/2. 8^ ¥. 
7. How many cords and cord feet in a pile of wood 34 
feet long, 4 feet wide, and 3^. 6tn. high ? 

^ns. 2 cords and 5 card feet. 

Note. It must be recollected that 16 solid feet make 
one cord foot § 6S. 

Q. In multiplication how do you set down the multiplier f Whan 
do you begin to multiply f ' How do you carry from one denominirttn 
to another ? Repeat the four prindplea. 



ALLIGATION MEDIAL. 

■ 

§ 173. A merchant mixes Slh, of tea worth 76cCt. pir 
pound, witli I6lh. worth $1,02 per pound: what is ^ 
value of the mixture per pound ? 

I'he manner of finding the price of this mixture is caBsd 

•Alligation Medial. Hence, 

Alligation Medial teaches the method of Jinding Ik 
price of a mixture when the simples of which it is compoaedf 
and tJieir prices^ are knoton. 

In the example above, the simples %lh. and 167^., and 
also their prices per pound, Ibds. and $1,02, are known. 
8ZJ. oftea at 75cf5. per Zi. . - - 6,00 

lUh - - - $1,02 per Z3. - - 16,32 

24 sum of simples. Total cost $22,32 



operation. 
24)$22,32(93ct«. 
216 



Now if the entire cost of the mix- 
ture, which is $22,32, be divided 
by 24 tlie number of pounds, or sum 
of the simples, the quotient 93c^s. iy2 

will be the price per pound. Hence, | ^^ 

we have the following 



RUJLE. 



Dioide the entire cost of the whole mixture by thesmnoj 
the simples * the qixxAvevX toill 6e Xhx, yrice of the mixture. 
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EXAMPLES. 



1. A farmer mixes 30 bushels of wheat worth 55 per 
bushel, with 72 bushels of rye at 35 per bushel, and with 
(K) bushels of barley worth 25 per bushel : what is the 
value of a bushel of the mixture ? 



30 bushels of wheat at 55 
72 . . . rye at 35 . 
60 . . . barley at 25. 


. . 1505. 
. . 2105. 
. . 1205. 


162 


162)486(35. 
486 

Jlns. 35. 



2. A wine merchant mixes 15 gallons of wine at Si 
per gallon with 25 gallons of brandy worth 75 cents per 
gallon : what is the value of a gallon of the compound ? 

Ans, 84 C/5.+ 

8. A grocer mixes 40 gallons of whiskey worth Slcts, 
per gallon with 3 gallons of water, which costs nothing : 
what is the value of a gallon of the mixture ? ^^715. 2S^-lcts. 

4. A goldsmith melts together 2lb, of gold of 22 carats 
fine, 6oz. of 20 carats £ne, and 602. of 16 carats fine: 
what is the fineness of the mixture ? •^ns. 20^ carats. 

6. On a certain day the mercury in the thermometer was 
observed to average the following heights : from 6 in the 
morning to 9, 64°; from 9 to 12, 74° ; from 12 to 3, 84°; 
and from 3 to 6, 70° : what was the mean temperature of 
the day ? Ans, 73°. 

Q. What is Alligation Medial? How do you find the price of the 
mixture t 



ALLIGATION ALTERNATE. 

§ 173. A farmer would mix oats worth 35 per bushel 
with wheat worth 95 per bushel, so that the mixture shall 
be worth 55 per bushel : what proportion must be taken 
of each sort ? 

The method of finding how much of each sort must be 
taken* is called Alligation Alternate. Hence^ 

11 



88S .lU^CATION ALTSJOUlTB. 

Alligation Altejinate tennhes the method of finding 
wh^ proportion must be taken of several simples., Kkose j 
pricfs are known, to form a compound nf a given price. 

Alligation Alternate ia the reverse of AJligiitioii Medial, 
and may be proved by it. 

For a first esample, let us take the one before slated, ii 
oats worth 3s per bushel be mixed with wheat worih 9'. 
how much must be taken of each sort thai the conipoiinil 
may Be worth 5s per bushel ? 

If the price of the mixture were I C 3 4 Oats. 

6s,bair the sum of the prices of the 6^ 

Btmplea, it ia plain that it would be | ( 9 'a Whfo'- 

necessary to lake just as much oata as wheat. 

But since tlic price of ihe misture is nearer to the prit' 
of the oats ihan to that of the wheat, less wheat will h( 
required in the mixture than oats. 

Having set down the prices of the simples under cafh 
other, and linked Ibem together, we next set 5.!, the pricn ' 
of the mixture, on the left. We then Cake the difTeKiwc I 
between 9 and 5 and place it opposite 3, the price ol lh« 
oats, and also the difference between 5 and 3, and pisce ii | 
opposite 9, t!ic price of the wheat. The difference slaiiJ- 
ing opposite each kind shows how much of that kind ia to 
be taken. In the present exajnple, the mixture will con- 
Bist of 4 bushels of oats and 2 of wheatj and any olbti 
quantities, bearing the same proportion to each other, meh 
as 8 and 4, 2u and 10, &.c., will give a mixture of dieaoM 

PROOF DT ALUGlTlO.t MEDIAL. 

I 4 bushels of oats at 3:! 12i. 

I 2 bushels of wheat at Bs 18». 

•e 6)30 

^nt. St. 

Q. What is Atligntion Allernaiel How do you prove Alli» i«iii 
Allenule I 

4 174- To find the proportion in which several nB>- 
pJea of given prices must be mixed together, lliat tli« COB 
pound may be worth a giieti ^nce. 
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RUI.B. 

I. Set down (he prices of the simples under each other^ in 
ike order of their values^ heginnhng with the lowest, 

II. Link the least price with the greatest^ and tlie next 
least with the next greatest^ and so on^ until the price of 
each simple which is less than the price of the mixture is 
linked with one or more that is greater ; and every one that 
is greater vjith one or more that is less. 

III. JVrite the difference between the pries of the mixture 
and thai of each of the simples opposite that price with which 
the particular simple is linked ; then ilie difference standing 
opposite any one price^ or the sum of the differences when 
there is more than one^ will express the quantity to be taken 
of that price. 

EXAMPLES. 

1. A merchant would mix wines worth I65, 18s and 225 
per gallon in such a way that the mixture be worth 20s 
per gallon : how much must be taken of each sort ? 

16 2 at 16s 

2 at 18s. 



20 < 18. 



Q ( 2gal. at 16s, 2 at 18s, and 6 at 22s: or any 
' \ quantities bearing the proportion of 2, 2 ai 



4+2=6 at 22s. 

other 
and 6. 



2. What proportions of coffee at 16c/s., 20c/s., and 
28c/s. per lb. must be mixed together so that the compound 
shall be worth 24(;/5. per lb. ? 

a (In the proportion of 4/^. at lOc/s., 
•^^' I 4lb, at 20C/S., and 12Z*. at 28c/s. 

3. A goldsmith has gold of 16, of 18, of 23 an^ of 24 
carats fine: what part must be taken of each so that the 
mixture shall be 21 carats fine ? 

Jifis. 3 of 16, 2 of 18, 3 of 23, and 5 of 24. 

4. What portion of brandy at 14s per gallon, of old 
Madeira at 24s per gallon, of new Madeira at 21s per 
gallon, and of brandy at 10s per gallon, must be mixed 
together so that the mixture shall he worth 18s per gallon ^ 

Ans. 6 gal. at 10«, 3 at 14s, 4 at 2 Island 8ga^ qX*<^4^« 
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CABS II. 

§ 1 78. When a giyen quantity of one of the sunples ki 
to be taken. 

RUUB. 

I. Find the proparHanal quatUUUs of the timpUs joi ta 
CoK I. 

II. TTien say^ as the manbtr opposite the nmple whm 
quantUy is given, is to the given quantity, so is either pro- 
portional qua$Uity to the part of its sunpU to he taken. 



KXAMPLES. 



:> V > 



1. How much wine at S«, at 6s 6^ and 6« per gaUoD 
must be mixed with 4 gallons at 4« per gallon, so that the 
mixture shall be worth 5s 4d per gallon ? 

~ . simple whose quantity is knows. 

proportional quantities. 



64 



f48- 

60n 

6SJ 
72- 



8 

2 

4 

16 



J 



Then 8 : 4 
8 : 4 
8 : 4 



2 

4 
16 



1 
2 

8 



Ans, Igal. at 5s, 2 at 6s 6d, and 8 at Gs> 



PROOF BY ALLIGATION MEDIAL. 



4 gaZ. at 45 per gal. 

JL • . • OS «« • 

2 . . . 5sM 
8 ... 6s 






I92d, 
60 
132 
576 



15)960(64(2. price of mixture. 

2. A fanner would mix 14 bushels of wheat, at $1,20 
per bushel, with rye at 72c^s., barley at 48cts.^ and oats at 
3Gc^s. : how much must be taken of each sort to make the 
mixture worth 64 cents per bushel ? 

a J I4bu. of wheat; Sbu. of rye; 4bu, 
' ^ * ^ of barley ; and 285m. of oats. 

3. There is a mixture made of wheat at 4s per bushel, 
rye at 3Sy barley at 2s, with 12 bushels of oats at ISd per 
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bushel : how much is taken of each sort when the mixture 
is worth 35 6d .? ^^ (96^. of wheat; 125m. of r>'e; 

^ 12&M. ofbarley; andl2^. ofoats. 

4. A distiller would mix iOgal, of French brandy at 

12s per gallon, with English at 7^ and spirits at 4s per 

gallon : what quantity must be taken of each sort, that the 

mixture may be afforded at 8s per gallon ? 

n 5 ^^g^^' French; 32gal. English', 
( and S2gaL of spirits. 

CASE III. 

§ 176- When the quantity of the compound is given 
as well as the price. 

RCTLE. 

I. Find the proportional qiuintities as in Case I. 

II. Tlien say^ as the sum of the proportional quantities^ 
is to tJie given quantity, so is each proportional quantity, to 
the part to be taken of each. 

EXAMPLES. 

1. A grocer has four sorts of sugar worth I2d^ lOd, (Sd, 
and 4d per pound; he would make a mixture of 144Z5- 
worth Sd per pound : what quantity must be taken of each 
sort ? 



8 



f4 


4 12 ; 


: 144 : 


: 4 : 


: 48 


6 . 

loJ 


2 12 : 


: 144 : 


: 2 : 


: 24 


2 12 : 


: 144 : 


: 2 : 


: 24 


12 


4 12 


: 144 : 


: 4 


: 48 



Sum of the proportional parts 12 



^ ( 48Z3. at 4d ; 24Z5, at 6d ; 
'^^' I 24lh. at lOd; and 4Slh.^t I2d. 

PROOF BY ALLIGATION MEDIAL. 

4Slh, at 4d 192d, 

2411. " 6d I44d. 

241b. " lOd 240d. 

4Slb. « 12d 576d. 



144 



144)1152(8d:. 



Hence, the average cost is Sd. 



IKVOLUnoN. 

2. A grocer having four sorts of tea worth 5», 6*,'8( 
and B« per lb. wishes a mixture of 87/4. worth 7» per IT 
how mucli niiisi be taken of each sort ? 

„ i29lb. at 5s; 14^/6. al t 
■*"*■ { Ui/5. at 8s; nnd ZBlh. at ' 

3. A vintner bus four sorts of wine, viz., while wift 
4< per gallon, Flemish at 6i per gallon, Malags at 8 
gallon, anil Cajiary at 10s per gallon : he would maji 
.mixture of 60 gallons to be worth 5s per galloi 
quantity must be taken of each i 

a ( 45i?o/. of while wine; hgal. of Flemish; 
'^''*' \ 5gal. of Malaga; and 6gal. of Canary. 

4. A silver-smith has four sorts of gold, viz.; of 2' 
fine, of 22 carats fine, of 20 carats fine, and of ' ' 
fine : he would make u mixture of 42o:. of 17 c 
how much must be taken of earh sort? 

I 4 of 24 ; 4 of 22 : 



Jim. ■ 



nd 30 of 15 c 




IT 



Q. How do vou find ihe nrofiorlioniil parts when the jirce onJj !• 
given f Wliai la the rule when u given minnlily of one of the HHiples 
IB 10 he inken I What ia the rule when the quantity of the compoiiml, 



INVOLUTION. 

§ 177' ir B number be multiplieil by itself, the a 
duel is called the second pouvr^ or sr/varc of that nuin^ 
Thus 4x4=10: Ibc number 16 is ilie 2n(i power 

If a number be multiplied by itself, and ihe product 
arising be again multiplied by the number, the second 
j)roducf is called the 3rd power, or cube of ihe notnba 
Thus 3x3x3=27: the number 27 ia the 3rd poroer, d 
aibe of 3. 

The term pmeer designites ihe product arising froin id 
tidying a number by itself a certain number of limes, i 
the immber multiplied ia called the root. '• 

Thus, in the first exatnple nbove, 4 is the root, and-B 
diTsqilMe or Siul power of 4, 



L« _ 
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[n the 2nd example, 3 is the root, and 27 the 3rd power 
JT cube of 3. The first power of a number is the number 
itself. 

0. If a number be multiplied hy itself once, what is the product 
sailed r If it be multiplied by itselt twice, what is the product called ? 
What docs the term power mean ? Wliat is the root ? 

§ 178« Involution teaches the method of finding the 
powers of numbers. 

The number which designates the power to which the 
root is to be raised, is called the index or exponent of the 
[>ower. It is generally written on the right, and a little 
ibove the root. Thus 4* expresses the second power of 
I, or that 4 is to be multiplied by itself once: hence, 

I*ai4x4=:16. 

For the same reason 3' denotes that 3 is to be raised to 
he 3rd power, or cubed : hence 

3^=3x3x3=27: we may therefore write, 

4=4 the 1st power of 4. 

4'=4x4=16 the 2nd power of 4. 

4^=4x4x4=64 the 3rd power of 4. 

4^=4x4x4x4=256 the 4th power of 4. 

4*=4x4x4x4x4=1024 the 5th power of 4. 

&c. &c. &,c. 

Q. What is Involution ? What is the number called which desig- 
lates the power ? Where is it written 7 

Hence, to raise a number to any power, we have the 
bllowing 

RUUB. 

Multiply the number continually by itself as many times 
less 1 as there are units in the exponent : the last product 
mil be tJie power sought. 

EXAMPLES. 

1. What is the 3rd power of 125? 

Ans. 125x125x125=1953125. 

2. What is the cube of 7 ? Ans. 343. 

3. What is the square of 60 ? Ans. 3600. 

4. What is the 4th power of 5 ? Ans. 625. 



244 
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5. What is the 5th power of 9 ? 

6. What is the cube of 1 ? 

7. What is the square of ^ ? 

8. What is the cube of ,1 ? 

9. What is the cube of | ? 

10. What is the square of ,01 ? 

11. What is the square of 2,04 ? 

12. What is the 5th power of 10 ? 

13. What is the cube of 2J .> 

Q. How do you raise a number to any power? 



^ns. 59049. 
^ns. 1 

^ns. ,001. 

Ans. 

Ana. 

Ans. 4,1616. 

Ans. lOOOOO. 

Ans. 



EVOLUTION. 



§ 179. We have seen (§ 178?) that Involution 
teache*s how to find the power when the root is given. 
Evolution is the reverse of Involution : it teaches how to 
find the root when the power is known. The root is that 
number which being multiplied by itself a certain number 
of times will produce the given power. 

The square root of a number is that number which 
being multiplied by itself once will produce the given 
number. 

The cube root of a number is that number which being 
multiplied by itself twice will produce the given number. 

For example, 6 is the square root of 36; because 0x6 
=36; and 3 is tlie cube root of 27, because 3x3x3^ 
27. The sign v^ placed before a number denotes that 

its square root is to be extracted. Thus, v^36=6. The 
sign -v/ is called tlie sign of the square root 

When we wish to express that the cube root is to be 
extracted, we place the figure 3 over the sign of the square 

root: thus, v/8=2 and^27=3. 

Q. What is Evolution ? What docs it teach ? What is the iqiiin 
root of a number ? What is the cube root of a number? Make tht 
sign denoting the square looxl How do you denote the cube root? 



SaUARE ROOT. 
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EXTRACTION OF THE SQUARE ROOT. 

§ 180. To extract the square root of a number, is to 
find a number which being multiplied by itself once, will 
produce the given number. Thus 

v^T=2; for 2x2=4-, 
Also ^"9 =3; for 3x3=9. 

Before proceeding to explain the rule for extracting the 
square root, let us first see how the squares of numbers are 
formed. 

The first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10 Roots. 
1 4 9 16 25 36 49 64 81 100 Squares. 

the numbers in the second line are the squares of those in 
the first: and the numbers in the first line are the square 
roots of the corresponding numbers of the second. • 

Now, it is evident that, the square of a number expressed 
ly a single figure will not contain any figure of a higher 
order than tens. And also^ that if a number contains three 
figures its root must contain tens and units. 

The numbers 1, 4, 9, &c. of the second line, are called 
perfect sqttares^ because they have exact roots. 

Let us now see how the square of any number may be 
formed : say the number 36. This number is made up of 
3 tens or 30, and 6 units. 

Let the line AB repre- F 30 id 

sent the 3 tens or 30, and 
BC the six units. 

Let AD be a square on H 
AC, and AE a square on 
the tens line AB. 

Then ED will be a 
square on the unit line 6, n 
and the^rectangle EF will 
be the product of HE 
which is equal to the tens 
line, by IE which is equal 
to the unit line, AJso, j^ 





KvonrrioN. 

the rectangle BK will be the pro 

equal to ihe tens line, by the unit lir 

square on AC is made up of ihe square AE, ihe two n 

angles FE and EC, and ihe square ED : Hence 

7'Ae square of iwo ^figures is equal to the sqitart o 
tens, plus imcE Ox product of the tens by the units, p' 
square of ike vniU, 

Let it now be required to extract the square iJull 
1296. 

Since the number contains more ilian two places, its M 
will contain tens and units. But as the square of on^ J 
is one hundred, it follows that the I * ' 
quired root must be found in the ligu 
Hence, we point off the number int 
riods of two figures eacji. 

We nest find the greatest square 
lained in 12, which is 3 tens or 30. 
then square 3 tens which gives 9 liundied. 
and than place 9 under the hundred's ph 

This takes away the _ 
square AE and leaves 
the two rectangles FE 
and BK, together with 
the square ED on the 
unit line. 

3 tens mul- 
ts will give 




12 08(36 I 



We 



900+180+180+30=1 



Now, s 
ti plied by 

ducUl foii'ows "thal''ihe ^1 H 
area of the two rectangles 
FE and EC must be ex- 
pressed by the figures at , . — 

the left of the unit's place ■"■ ^" b 9' 

6, which figures may also express a part of the square ED- 

If, then, we divide the figures 39, at tiie left of 6, by 
twice the tens, that is, by twice AB or BE, the quotieBt 
will be BC or EK, the unit place of the root. 

Then, placing BC or 6, in the root, and also in the divi- 
Hor, and then multiplying the whole di 
obtain for a product the two rectangles, FE 
gather with ihe square ED. 






or 66 by 6, we 
rE.^iJg|tof 
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Hence, the square root 1296 is 36; or, in other words 
36 is the side of a square whose area is 1296. 
Hence we have 



CASE I. 

§181. To extract the square root of a whole number. 

I. Point off the given number into periods of two Jigure.t 
each, counted from t/ic rights by setting a dot over the place 
^J units^ another over tJte place of hundreds^ and so on, 

I?. Find the greatest square in the first period on tlie left^ 
tnd place its root on the right after tJie manner of a quotient 
n division. Subtract the square of the root from the first 
period^ and to the remainder bring doicn the second jicriod 
for a dividend. 

in. Double the root already found and place it on tlie left 
for a divisor. Seek how many times the divisor is contained 
n the dividend^ exclusive of the right liand figure^ and place 
he figure in the root and also at tlie right of the divisor. 

IV. Multiply the divisor^ thus augmented^ by the last 
figure of the rool^ and subtract tlie product from the divi- 
lend^ and to the remainder bring down the next period for 
I new dividend. But if tlie product sliould exceed tlie 
Uvidend^ diminish the last figure of the root. 

V, Double the whole root already found^ for a new 
livisor^ and continue the operation as before^ until all tlie 
periods are brought down. 

Q. What is required when we wish to extract the square root of a 
lumber ? What is the greatest square of « single figure ? What is tlio 
ughcst order of units that can be derived from the sniiare of a single 
iyjre f How many perfect squares are there among the numbers that 
ire lese than one hundred ? 

What is the square of a number expressed by two fijjnres equal to? 
[n what pjaces of figures will the square of the tens be found ? In 
jvhat places will the product of the tens by the units be found ? What 
a the first step in extracting the square root of numbers ? VVhat the 
«econd? What the third? What the fourth ? What the fifth? Give 
:he entire rule. 
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1. Whai is the square root of 2631 

We Aral place a dot over ilie 
9. makiiig the right hand period 
CB. We then put a dot over the 
1 and also over the G, making three 
periods. 

The greatest perferl square in 
26, ia 25, the root of which is 5. 

Placing 5 in the root, subtracting _ 

ila square from 26, anil hringing down tlie next period 31. " ■ 
tiave 131 fora dividend, and by doubling the root we huv 
10 for a divisor. Now 10 is contained in 13, 1 time. I'laci 
1 both in the root and in the divisor : then multiply 101 by 
1 ; subtract the product and bring down the nest perioCl. 

We must now double the whole root 51 for'«'im i 
divisor, or we may lake ihe first divisor aile^'Haimg 
doubled the last figure 1 ; then dividing we obtfein J) i 
the third figure of the root. ■, 

KoTB 1. There will be as many figures in the rootlt i 
there are period^ in ilie given number. 

Note 2. If the given number has not an esaot jiwl, 
tliere will be a remainder after all the periods are bnni^t 
down, in which case ciphers may be annexed, fon?ing 
new periods, each of which will give one decimal place in 
the root. 

It of 30729? 



3. What is the square 



In this example there 
are two periods of deri- 
mals, which give two 
places of decimals in the 



3 67 29{191,64-K 

J . 

29)367 
2 61 
381)629 
381 
3826)24800 
22956 
38324)184400 
153296 
31l«4 I 
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3. What is the square root of 106929? Ans. 327. 

4. What is the square root of 2268741 ? 

Ans. 1 506,23 -t . 

5. What is the square root of 7596796 ? 

Ans. 

6. What is the square root of 36372961 ? Ans. 

7. What is the square root of 22071204? Ans, 4698. 

Q. How do 3rou extract the square root of a whole number ? How 
many figures will there be in the root ? If the given number has not 
an exact root, what may be done ? 

CASE 11. 

§ 1 83. To extract the square root of a decimal fraction. 

RUI.B. 

I. Annex one cipher^ if necessary^ so that the number of 
decimal places sliall he even, 

IL Point off the decimals into periods of two figures each^ 
hy putting a point over the place of hundredllis^ a second 
over the place of ten thousandtJis^ Sfc: then extract the root 
as in wJiole numbers^ recollecting that the number of decimal 
places in the root will be equal to the number of periods in 
the given decimal, 

EXAMPLES. 

1. What is the square root of ,5? 



We first annex one cipher 
to make even decimal places. 
We then extract the root of 
the first period, to which we 
annex ciphers, forming new 
periods. 



OPERATION. 

,50(,707+ 
49 



140)100 
000 



1407)10000 
9849 



151 Rem. 



Note. When there is a decimal and a whole number 
joined together the same rule will apply. 

2. What is the square root of 3271,4207? 

Ans. 57,194 

3. What is the square root of 4795,25731 ? 

Ans, 69,247+ 
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4. What is the square root of 4,372594 ? 

Ans. 2,091+ 

5. What is the square root of ,00032754 ? 

Arts, 4-' 

G. What is the square root of ,00103041 ? Ans, ,0321. 

7. What is the square root of 4,426816? Ans. 

8. What is the square root of 47,692836 ? Ans. 6,906. 

Q, How do you eiitract the square root of a decimal fraction ? When 
there is a decimal and a whole number joined together, will the same 
rule apply ? 

CASE III. 

§ 1 83. To extract the square root of a vulgar fraction. : 

i 

I. Reduce mixed numbers to improper fractions^ and com- 
pound fractions to simple ones^ and then reduce the Jraetm I 
to its loioest terms, 

II. Extract tlie square root of the numerator and deno- 
minator separately^ if they have exact roots ; hut when tky 
have not^ reduce the fraction to a decimal and extract the 
root as in Case 11. 

1 . What is the square root of fff| ? JSins. f 

2. What is the square root of H^^ Ans. 

3. What is the square root of Y^H^i ^ ^^' v 

4. What is the square root of f|4? Ans, ,89802+. 

5. What is the square root of f||? Ans. ,86602+. 

6. What is the square root of ^Jf ? Ans. ,93309+. 

Q. How do you extract the square root of a vulgar fraction ? 

EXTRACTION OF THE CUBE ROOT. 

§ 184. To extract the cube root of a number is to 
find a second number which being multiplied into itself 
twice, shall produce the given number. 

Thus, 2 is the cube root of 8; for, 2x2x2=8: and 3 
is the cube root of 27; for, 3x3x3=27. 

Roots 1, 2, 3, 4, 5., 6, 7, 8, 9. 
Cubes 1 8 27 ^4 \*it> a\^ '^'Va ^VJ. \%^^ 



i 
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From wliich we see, that the cube of units will not give 
a higher order than hundreds. We may also remark, that 
the cube of one ten, or 10, is 1000: and the cube of 9 
tens or 90, is 729,000; and hence, tlie cube of tens icill not 
give a lower denomination than thousands^ nor a higher de- 
nomination than hundreds of thousands. Hence also, if a 
number contains more than three figures its cube root will 
contain more than One ; if the number contains more than 
six figures the root will contain more than two; and so on, 
every three figures from the right giving one additional 
place in the root, and the figures which remain at the left 
hand although less than three, will also give one place in 
the root. 

Let us now see how the cube of any number, as 16 is 
formed. Sixteen is composed of 1 ten and 6 units, and 
may be written 10+6. Now to find the cube of 16 or of 
10+ 6, we must multiply the number by itself twice. 

To do this we place the numbers thus 10+ 6 

10+ 6 

Product by the units, 60+36 

Product by the tens, - - . - 100+ 60 

Square of 16, 100+ 120+ 36 

Multiply again by 16, - - - - - , - io+ 6 

Product by the units, - - - - 600+ 720+216 
Product by the tens, - -1000+1200+ 36 

Cube of 16, - - - -1000+1800+1080+216 

1. By examining the composition of this number it will 
be found that the first part 1000 is the cube of the tens : 
that is 

10x10x10=1000. 

2. The second part 1800 is equal to three times the 
square of the tens multiplied by the units : that is 

3X(10)*X6=3X100X0=1800, 
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3. The ihirii pari 1080 is fiijual to ihree times the square 
of tlie units multiplied by the tens : that is 



3x0^X10=3x36x10=1080. 

4. The fourth part is equal lo the cube of the 



6^=6x6xS=2U 



4 096(16 

I 

12+3=3)3 (W-ft-l 
T6'=4 096 



^ L 



Since the number con- 
tains more than three 
figures, we know that the 
root will contain bI Icttst 



Separating the three right hand figures from the i, m 
know that the cube of the tens will be found i 
Now, 1 is tlie greatest cube in 4. 

Hence^ we place the root 1 on the right, and ttiis is S 
tens of the required root. We then cube If' 
the result from 4, and lo the remainder we bring dawn 9 
first figure of the next period. 

Now, we have seen that the second part of the c 
16, vis., 1800 being three times the square of the tens ii 
tiplied by the units, will have no significant figure ofalM 
denomination than hundreds, and consequenOy \nU. i 
up a part of the 30 hundreds above. But this 30 hundreds 
also contnins all the hundreds which come from the 3rd 
and 4th parts of the cube of 16. If this were not the case, 
the 30 hundreds divided by three times the square of the 
tens would give the nnit figure exactly. 

Forming a. divisor of three times the square of the teu 
we find the quotient figure to be leii — but this we knowff ~ 
be loo large. Placing 9 in the root and cubing 19, we A 
the result lo be 6859. Then trying 8 we find the cUbr 
18 aldl too large— but when we lake 6 we find fee 1 
number. Hence the cube tool of 409Q is 
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CASE I. 

§ 18S* To extract tlie cube root of a whole number. 

I. Point off tJie given number into periods of three figures 
eacli^ by placing a dot over llie place of uniis^ a second over 
Hie place of iliousands^ and so on to the left : tJie left luind 
period will often contain less than three places of figures. 

II. Seek tJie greatest cube in iJie first period^ and set its 
root on tlie right after tlie manner of a quotient in division. 
Subtract the cube of this figure from the first period^ and 
to the remainder bring dovm the first fi^re of the next 
period^ and call tlie number tlie dividend, 

III. Take three times the square of tlie root just found 
for a divisor and see how often U is contained in tlie dividend 
and place tlie quotient for a second figure of the root. Then 
cube tJte figures of tlie root thiis founds and if their cube be 
greater than tlie fitst two periods of tlie given number^ 
diminish the last figure^ but if it be less^ subtract it from 
the first two periods^ and to tlie remainder bring down the 
first figure of the next period^ for a new dividend, 

IV. Take three times the square of the wliole root for a 
new divisor^ and seek hoio often ii is contained in tlie new 
dividend : tlie quotient will be the third figure of the root. 
Cube tlie whole root and subtract the result from the first 
three periods of tlie given number^ and proceed in a similar 
way for all tlie periods, 

EXAMPLES. 

1. What is the cube root of 99252847 ? 

99 252 847(463 
4^ =64 

42x3=48)352 dividend 

First two periods - - - - 99 252 
(46)3=46x46x46= 97 336 

3x(46)2=6348 ) 19168 2nd dividend 

The first three periods - - 99 252 847. 
(463)3 =99 252 847. 



2. What is the cube root of 389017 ? 


Jm, 7 


3. What iH the cube root of 5735339 ? 


^fU. 


4. What is the cube root of 32461759 ? 


•Sns. 3 


' 5. Wliat is the cube root of 84604519 i 


^ns. 


6. What is the cube root of 259694073? 


Ans. 69 


7. What ia the cube root of 48228544 ? 


Jim. 3t 


8. What is Ihe cube root of 27054036008 ? 






^tu. 3M 


Q. What ia lenuired when wo are to Piimcl the cube root « 


Bumher ) Horn da you eilract the cuhe rool of a whol 


nunibarl 



CASE It. 

§ 186- To extract the cube root of a decimal fiBCtion. 

BULEi. [ 

.Rnncx ciphers to Hic decimal, if necessary, so that it i&iW 
towisl of 3, 6, 9, Sfc, places. Then put. Ike first pwii 
ru'er the place of thmnandDis, ihe second over the pla<» t^ 
miliSontbs, and so on over every third place to the r" ' 
after tehich esrlract the root as in whole nwnhera. 

Note 1. There will be as many decimal places in 1 
root as there are periods in the given number. 

Note 2. The same rule applies when the given nuAibti 
is compoaeil of a whole number and a dee' 

Note 3, If in extracting Ihe root of a number ti 
a remainder, after ell the periods hare been brought d<n 
periods of ciphers may be annexed by considering ihol 
as decimals. 

KXAHPLES. 

1. What ia the cube root of ,157464? .Sm. , 

2. Wliat is the cube root of ,871)983875? ^mt,. 

3. What is the cube root of 12,977875 f An»: S^ 

4. What is tlie cube root of ,751089429. ^na. 

5. What is the cube root of ,353393243. Am. 

6. What is the cube root of 3,408863625. Ant. I,a8 

7. What is the cube root of 27,708101576. 



p. How doyou extraotth* cube toot of a decimal fraclip^l^ 1 
many dpcimal places will there be in tlie roal t Will the b: 
apply when there is n whole number and n di 
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CASE III. 

§ 187. To extract the cube root of a vulgar fraction. 

RUtE. 

I. Reduce compound fractions to simple ones^ mixed nam- 
hers to improper fractions^ and ilien reduce the fraction to 
Ub lowest terms. 

II. Then extract the cube root of tJie numerator and deno- 
minator separately^ if they have exact roots ; hut if eit/ier of 
them has not an exact root^ reduce the fraction to % decimal^ 
and extract the root as in the last Case. 

SXAMPLES. 

1. What is the cube root of ||^? •^ns. ^. 

2. What is the cube root of 12 Jf? Ans, ^. 
8. What is the cube root of 31^^? Ans. 

4. What is the cube root of ^^ ? Ans. | 

5. What is the cube root of | ? Ans, ,829 + . 

6. What is the cube root of f ? Ans, 

7. What is the cube root of f ? Ans, ,873+. 
Q, How do you extract the cube root of a vulgar fraction ? 



ARITHMETICAL PROGRESSION. 

§ 188. If we take any number, as 2, we can, by the 
continued addition of any other number, as 3, form a series 
of numbers: thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c., 
in which each number is formed by the addition of 3 to 
the preceding number. 

This series of numbers may also be formed by subtract- 
ing 3 continually from the larger number ; thus, 
23, 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed in either way is called an 
Arilhmeiicdl Series^ or an •Arithmetical PToj»Tcmwvi \ "^s^ 




ARITHMBTICAI. FROGKEaSION 

added or subtracted is called ll 



When the eeries is fonntHl by the conlin 
tion of the common diDureiice, it ia called an 
series ; and when it is formed by the subtraclioa a 
common dUierence, it ia called a descending series ; 

2, S, 8, II, 14, 17, 20, 23, is att ascending aeri» 1 
33, 20, 17, 14, 11, 8, 5, 2, is a descendtng MtiA I 

The seyeral numbers are called terms of ihe progrd^ I 
sioD : the lirat and last leriiis are called the extremet 
the intermediate terms are called the means. 

Q. How lio you form an Arillimelical Series ! Whal is ihe 
man difTerence i What is en BBcaading Eeries I Whal n desei 
lerieBl Whal sre the Bcverol numberB culIedT Wlun are dl _ 
and laat lernis called? What ore the ifliermediale terms ulbdl ij 



n 



, ISO- In every ariftmeiical progression there ( 
tive things which are considered, any three of wlii 
being given or known, the remaining two can be deU| 
mined. They are, 

lot, the firslterm; 
2n(i, the last term; 
3rd, the common dilTerence; 
4ih, ihe number of lerms; 
5lh, the sum of all the terms. 
Ariihrnelicol Progression how many things are oi 



every A 
Whal 



e Ihoy I 



§ 100. By considering the manner in which t 
tending progression is formed, we see that the 2Dd U 
is obtained by adding the common diHerence to the i 
term; the Srd, by adding the common difierenee t 
8nd; the 4ih, by adding the common difference to.*. 
3rd, and so on ; Hie wumber of additions Icing 1 less IM 
the mimhcr of ike term found. , 

I But inelead of making the additions, we may niiilti| 
the common difference by the number of additions, tha 

Eby 1 less than tlic number of Kms, aod &dtt>riia:AfT 1 
Jo ilie prodaci. 
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Hence, we have 



CASE I. 



Having given the first term, the common difference, and 
the number of terms, to find the last term. 

RUIiB. 

Multiply the common difference hy 1 less than the number 
of termsj and to the product add the first term, 

Q, How do you find the last term when the first term and common 
difiercnce are known? 

EXAMPLES. 

1. The first term is 3, the common difference 2, and the 
number of terms 19 : what is the last term ? 

OPERATION. 

18 number of terms less 1. 
2 common difference. 



We multiply the 
number of terms less 
1, by the common dif- 
ference 2, and then 
add the first term. 



36 

3 1st term. 



39. last term. 

Ans. 39. 

2. A man bought 50 yards of cloth for which he was lo 
pay 6 cents for the first yard, 9 cents for the 2nd, 12 
cents for the 3d, and so on increasing by the common 
difference 3 : how much did he pay for the last yard ? 

Ans, $1,53. 

3. A man puts out $100 at simple interest, at 7 per cent; 
at the end of the first year it will have increased to $107, 
at the end of the 2nd year to $114, and so on, increasing 
$7 each year: what will be the amount at the end of 16 
years? Ans, $205. 

4. Twelve persons agree to contribute to a charitable 
object in the following proportions : the first person is to 
give $2, the 2nd $4, the 3rd $6, and so on, each giving 
$2 more than the one previous : what does the last one 
give? Jlns, $24. 

5. The first term is 5, the common difference 12, and 
the numbers of terms 15 : what is xVv^ V^i^VVcrKw^ As\&,W%, 
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§ 191. Since the last term of an arithmetical progres- 
sion is equal to the first term added to the product of the 
common difference by 1 less than the number of terms, it 
follows, that the difference of the extremes will be equal 
to this product, and that the common difference will be 
equal to this product divided by 1 less than the number 
of terms. 

Hence, we have 

CASE II. 

Having given the two extremes and the number of 
terms of an arithmetical progression, to find the common 
difference. 

RUIiR 

Subtract tlie less extreme from the greater and divide ike 
remainder by 1 less than tlie number of terms, the qiLoticfU 
will be the common difference. 

Q. How do you find the common difference, when you know ths 
two extremes and number of terms f 

EXAMPLES. 

1. The extremes are 4 and 104, and the number of 
terms 26 : what is the common difference ? 



OPERATION. 

104 
4 

26—1=25)100(4 
100 



We subtract the less 
extreme from the greater 
and divide the difference 
by one less than the num- 
ber of terms. 

Jlns.i. 

2. A man has 8 sons, the youngest is 4 years old and 
the eldest 32, their ages increase in arithttietical progre»- 
sion : what is the common difference of their ages ? 

32—4=28: then J— 1=7)28(4. 

^ns. 4. 

3. A man is to travel from New York to a certain place 
in 12 days ; to go 3 miles the first day, increasing every 
day by the same number of miles; so that the last 

ffay^s journey may be 5ft miles: required the daily 
increase. ^^^iv^. ^ tfdJM. 
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§ 192. If we take any arithmetical series, as 

3 5 7 9 11 13 15 17 19, &c. 
19 17 15 13 11 9 7 5 3 by reversing the order 
22 22 22 22 22 22 22 22 22 | *^* ^^® ^*'""^- 

Here we see that the sum of the terms of these two 
series is equal to 22, the sum of the extremes, multiplied 
by the number of tenns; and consequently, the sum of 
either series is equal to the sum of the two extremes mul- 
tiplied by half the number of terms ; hence, we have 

CASE III. 

To find the sum of all the terms of an arithmetical 
progression. 

RUIiE. 

Add all the extremes together and multiply their sum hj 
half the number of terms^ the product will he the sum of the 
series, 

Q, How do you find the sum of an arithmetical scries 7 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of 
terms 22 : what is the sum of the series ? 

OPERATION. 

2 1st term 
100 last term 



We first add together 
the two extremes and 
then multiply by half 
the nmnber of terms. 



102 sum of extremes 
11 half the number of terms 



1122 sum of series. 

Ans, 1122. 

2. Ho^ many strokes does the hammer of a clock 
strike in 12 hours } Ans. 78. 

3- The first term of a series is 2, the common differ- 
ence 4, and the number of *erms 9, what is the last term 
and sum of the series? ' Ans. last term 34, sum 162. 

4. If 100 eggs are placed in a right line, exactly one 
yard from each other, and the first one yard from a basket : 
what distance will a man travel who gathers them up 
singly, and places them in the basket ? 

Ans, 5 miles^ 1300 yards. 



GEOMETRICAL PROGKESSION. 

103. If we take any number, as 3, and multiply it 
juually by any oilier number, as 3, we form a Eerie? 
of numbers, thus, 

8 G 12 24 4B 96 192, kc, in which each 
number ia formed by multiplying tlie number before it, 
by 2. 

This series may also be formed by dividing coniinuallj 
the largest number 192 by 2. Thus, 

192 96 48 24 12 6 3. 

A series formed in either way is called a GeometrkJ 

Series, or a Geometrical Progression, and the number by 

which ive continually multiply or divide, is called llw 



When the series is fonned by multiplying cotltinu^ 
by the common ratio, it is called an ascending seriet; tn 
when it is formed by dividing continually by the comnutfi 
ratio, it is called a descending series. 

Thus, 

3 6 12 24 48 96 192 a an aacendingfiena. 
192 96 48 24 12 6 2 U e de^nding serial 

The several numbers are called (emu of the progresaioa 

The first and hist terms are called ihe esctremes, and Iht 
intermediate terms are called ihe means. 



5 104. In every Geometrical, as well as in e«ty 
Arithmetical Progression, there are five things which Oie 
considered, any three of which being given or known, ihi 
remaining two can be deteimiaed. 

They are, 

Ist the first term, 
2nd the last term, 
3rd the common ratio, 
4th ihe numbci of terms, 
5th the sum oJ ol\ fee torn*. 



L 
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By considering the manner in which the ascending 
progression is formed, we see that the second term is 
obtained by multiplying the first term by the common 
ratio; the 3rd term by multiplying this product by the 
common ratio, and so on, the number of multiplications 
being one less than the number of terms. Thus, 

3=1 1st term, 
3x2=6 2nd term, 
3x2x2=12 3rd term, 
3x2x2x2=24 4th term, &c. for the other terms. 
But 2x2=22, 2x2x2=2», and 2x2x2x2=2*. 

Therefore, any term of the progression is equal to the 
first term multiplied by the ratio raised to a power 1 less 
than the number of the term. 

Q.. In every Geometrical Progression, how many things are con- 
ridered 7 Wnat are they ? 

CASE I. 

Having given the first term, the common ratio, and the 
number of terms, to £nd the last term. 

Raise the ratio to a power whose exponent is one less than 
Ihe number of terms^ and then multiply the power hy the first 
lernij the product will he the last term. 

EXAMPLBS. 

1. The first term is 3 and the ratio 2; wfac^t is the 
Sth term? 

2x2x2x2x2ai2^832 

3 let term 

Jins, 96 



2. A man purchased 12 pears : he was to pay 1 farthing 
for the first, 2 farthings for the 2nd, 4 for the 3rd, and so 
on doubling each time : what did he pay for the last ? 

Jlns. £2 2s. Sd. 

3. A gentleman dying lef^ nine sons, and bequeathed K\& 
estate in the following manner: to la\s cxftcvAoT* ^^^\ 

12 



W^S9S GEaMBTRIC.IL PROGRESSION. ^H 

W his youngest son to have twice as much as the executM^H 
■ end each son to have double ihe amouni of the eon noM 



younger : whai was the eldest son's porli 

^HS. £25600. 

4, A man bouglit 12 yards of cloth, giving 3 cenB for 

the Ul yard, for the 2nd, 12 for the 3rd, &.C.: wh« 

did he pay for the last yard P Ang. 361,44 



i 



B two estreOM 



RULE. 

Subtract the less exlremt from ike greater, dmuU ih 
remainder hy 1 lexs tlian llie ratio, and lo llie quoHenl <M 
the greater exlreme : the sum will be Ihe stim nf Ihe teriit 



ti, How do j'ou find Ihe sum of the i 



ESiMPLES. 

1. The first terra is 3, (he ratio 2, and lut ten 
192 : what is tlie sum of the series ? 

192 — 3=189 difference of the extremes, 
2— 1 = 1)189{189-, then 189+192=381 -5m. 

2. A gentleman married his daughter on New Tear*! 
day, and gave her hu*banil Is. towards her portion, aai 
visa to double it on (he first day of every month dnring the 
year: vhat was her portion? 

^ns. £20* ISft 

3. A man bought 10 bushels of wheat on the conditioo 
that he siiould pay 1 cent for the 1st bushel, 3 for-lhe 
2nd, 9 for the 3rd, and so on to the last: whu didk 
pay for the last bushel and for the 1 bushels ? 

Ana. last bushel #106,83, total cost |I29S,24. 

4. A man has children; to the 1st he gives tl&O, to 
the 2nd ifSOO, to ihe 3rd *600, and so on, to each Iwicr 
aa much as the lastr how much did the eldest receive 
and what was the amount received by (hem all? 

Jns. Eldest, $4800, total f94ee 



( 259 ) 



APPENDIX. 




MENSURATION. 

§ 196. A triangle is a figure 
boimded by three straight lines. Thus, 
BAG, is a triangle. 

The three lines BA, AC, BC, are 
called sides : and the three comers, 
B, A, and C, are called angles. The 
side BC is called the base. 



When a line like AD is drawn making the angle ADB 
equal to the angle ADC, then AD is said to be perpendi- 
cular to BC, and AD is called the altitude of the triangle. 
Each triangle BAD or DAC is called a right angled triangle. 
The side BA or the side AC, opposite the right angle, is 
called the hypothenuse. 

TJie area or content of a triangle is equal to half the 
product of its base by its altitude, 

EXAMPLES. 

1. The base of a triangle is 40 yards and the perpen 
dicular 20 yards : what is the area ? 

OPERATIOX. 



We first multiply the 
base by the altitude and the 
product is square yards, 
which we divide by 2 for the 
area. 



40 
20 

2)800 

Ans, 400 square yards, 

2. In a triangular field the base is 40 chains and die 
perpendicular 15 chains : how much does it contiiiii r 
(see § 64.) */ins, 30 acres 

3. There is a triangular field of which the base is 35 
rods and tlie perpendicular 20 rods : what is its content r 



f 

I 



Wro A'l'l'KSi Di\. 

4. What is ihe area of a square field of whidi the 
are each 33,0B clinins ? 

Jns. 109^. lit a8jp+. 

5. What is the area of a square piece of land of whS 
the sides are 27 chains ? ^tu. 

6. What is the area of a square piece of land of vijM 
ihe sides are 25 rods each ? ^ns. SA. 3R. Sir. 

{ 197. A rectangle is a four-sided 
figure like a square, in which the silks are 
perpendicular to each other, hut the adjacent 
sides are not equal. 

The area or eontsnl of a. rectangle U equal to the lenglli 
muUiplied by the breadth. 



1 



1. What is the coutent of a rectangular iield the length 
of which is 40 rods and the breath 20 rods ? 

^jis. 6 acres. 

2. What is the content of a field 40 rods square ? 
v3ns. 10 acres. 

3. What is ihe content of a rectangular field 15 chains 
long and 5 chains hroad. Ans. 

4. What is the content of a field 25 chains long by 3fl 
chains broad ? ■Sias. 50 aeres. 

5. What is the content of a field 27 chains long and 9 
rods broad. Ans. QA, OR. J.2P. 

i J08. A circle is a portion of a 
plane boBnded by a cnrred line, every 
part of which is equally distant from a 
certain point whhin, called (he centre. 

The curved line AEBD is called tlte 
ciTCiimferenee : the point C the eenlre ; 
the line AB pausing through the ■ ■ 
a diameter, and CB the radius^ 

The circumference AEBD is 3,1416 times gTetd^thu 

the diamsier AB. Hence, if the diameter is 1, tfas eir- 

cumference will be 3,]41Q. Hence, also, if the iliBfn«tcr 

is known, tlie circumference is foiiud hy mnlliplyiiig 

, fSji-liC b/ the diameter. 




MENSURATION. 
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EXAMPLES. 

1. The diameter of a circle is 4, what is the circum- 
lerence ? 

OPERATION. 

The circumference is found by simply 3,1416 

Braltiylying 3,1416 by the diameter. 4 

Ans, 12,5664. 

2. The diameter of a circle is 93, what is the circum- 
ference ? Ans, 

3. The diameter of a circle is 20, what is the circum- 
ference? Jlns, 62,832. 

§ 199- Since the circumference ef a circle is 3,1416 
times greater than the diameter, it follows that if the cir- 
cumference is known we may find the diameter by dividing 
It by 3,1416. 

EXAMPLES. 

1. What is the diameter of a circle whose circumference 
18 78,54. 



We divide the circumfer- • 
ence by 3,1416, the quotient 
25 is the diameter. ^ 



OPERATION. 

3,1416)78,5400(25 
62832 



157080 
157080 



2. What is tlie diameter of a circle whose circumference 
Li 11652,1944? Ans, 37,09. 

3. What is the diameter of a circle whose circfUBference 
is 6850? ^715. 2180,41+. 

§ 300. The area or content of a circle is found by 
multiplying the square of the diameter by the decimal ,7854 

EXAMPLES. 

1. What is the area of a circle whose diameter is 6? 



We first square the diame- 
ter, giving 36, which we tlien 
multiply by the decimal ,7854 : 
the product is the area of the 
circle. 



OPERATION. 

6-*=36 
,7854x36=28,2744 

Alls, 28,2744 
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2. What is the area of a circle whose diameter is 10 ? 

Ans. 78,54 

3. What is the area of a circle whose diameter is 7 ? 

Ans. 

4. How many square yards in a circle whose diameter 
is 3^ feet Ans. 1,069016+. 

§ SO 1 . The surface of a sphere is formed by multiplf' 
ing the sqiuire of Hie diameter by the decimal 3,1416. 

EXAMPLES. 

1. What is the surface of a sphere whose diameter 
is 12? 



We simply multiply the deci- 
mal 3,1416 by the square of the 
diameter: the product is the 
surface. 



OPERATION. 

3,1416 
122=144 

Ans. 452,3904 



( 



2. What is the surface of a sphere whose diameter is 7? 

Ans. 153,9884 

3. Required the number of square inches in the sui&ce 
of a sphere whose diameter is 2 feet or 24 inches ? 

Ans. 

4. Required the area of the surface of the earth, its 
mean diameter being 7918,7 miles ? 

Awt 196996571,722104 sq. miles. 

§ SOS. To find the solidity of a sphere — Multiply the 
surface by the diameter and divide the product by 6 — the 
quotient will be the solidity, 

EXAMPLES. 

1. What is the solidity of a sphere whose diameter is 
12? 

OPERATION. 



We first find the surface 
by multiplying the square of 
the diameter by 3,1416. We 
then multiply the surface by 
the diameter, and divide the 
product by 0. 



12'' = 144 
multiply by 3,1416 

surface =452,3904 
diameter 12 



6)5428,0848 



[ soUdky =904,7808 



MBNSURA'noN. imSU' 

2. What is ihe aolidity o(a sphere whora disuipEer is 4 ' 

^ns. 33,5104. 

3. What is the soliditj- of the earth, iis menii .liameler 
being 70ie,7 miles? ^n«. 359992702079,800+. ' 

4 a03- To find the solid content of a pt\sm—Mu!li- 
ilg the area of the base by tkc alliludc, and the product leitl 
i the coniejit. 



1. What is the content of a square prisra, eaeh side of 
a aquBie which forms the base being IS, and (he altitude 
of the prism 20 feet ? 



We first find the area of the square 
which forma the base, and theo multi- 
ply by tile altitude. 



Aas. 4500 



s the solid content of a cube each side of which 
? ^ns. imUtolid in. 

u How many cubic feet in a block of marble of which 
e length is 3 feet 2 inches, breadth 2 feet B inches, and 



r thickness 2 feet 6 inches i 
. tlow many gallons of wate 



^fW. 21^ solid ft. 
will a 
n the 



ale 



it example? (See § 67, Note.) ^ns. V29-l^gal. 

6. Required the solidity of a triangular prism whose 
Ijght is 10 feel, and area of the base 350 ? ^ns. 3500. 
( 204. To find the convex surface of a cylinder — 
~ ^Ijl the circumfeTence of its base by the altitude. 



3, What is the convex surface of a cylinder, the dii 
f of whose base is 20 and the altitude 50 ? 

OPERATION. 

f TVe 6rst multiply the diameter 
'> a,141G which gives the cir- 

teference of ihe base. Then 

^tiplyijig by the altitude, we 
'Dr'tflA convex surface. 



3,1416 



62,8320 



50 



^Jis. 3141,6000 
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2. Required llie convex surface of a cylinder, the tir- 
cumferenc-e of whose base is 0509 and altitude S7 ? 

^ns. nsrm 

3. Required ihe Burface of a cylinder, the diameteidf 
M'hose btiae is 20 &nd the altitude 20 i ^ns. • 

§ S05- To find the solidity of a cylinder— ^;iAii{M 
ihe area of Ihe base by the altUvde, the product vnU btm 



1. Required the solidity of a cylinder of vfalriti &* 
altitude is 12 feet, and the diameter of the base 15 Teet? ^ 



We first lind the area of the 
base, and then multiply by the 
[iliiiude — ilie product is the 
solidity. 



OPEBATIOH, 

15* =.225 
.7854 
abase 176,7150 



2120,5800 



2. What is the solidity of a cylinder the diamelw of 
whose base is 20 and the altitude 39? Ans. 0110,6J. 

3. What is the solidity of a cylinder llie diameter ol 
whose base is 12, and the altitude 30 ? ^m. 3392,93S- 

4. What is the solidity of a cylinder, the diameter of 
whose base is 16 and altitude 9 ? ^m. 

5. What ia the solidity of a cylinder, the diameter of 
whose base is 50 and altitude 15 ? Ans. 29452,5. 

§ 306- To find the solidity of a none— Multiply tla 
area nfihe base by the altitude, and divide the prodacl by 3- 



1. Required the solidity of a cone the diameter of 
base is 5 and the altitude 10 ? 

We first square the diameter operatioh. 

and multiply it by ,7854 which 
gives the area of the base. We 
next multiply by tlie altitude, 
and then divide the product 
by 3. 
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2. What is the solidity of a cone the diameter of whose 
base is 18 and the altitude 27 ? Ans. 2290,2264. 

3. What is the solid content of a cone the diameter of 
whose hase is 20 and the altitude 30 ? Ans, 

4. What is the solidity of a cone whose altitude is 27 
feet, and the diameter of the base 10 feet ? Ans, 706,86. 

5. What is the solidity of a cone whose altitude is 12 
feet, and the diameter of its base 15 feet? Ans, 706,86. 

§ 307. To find the solidity of a pyramid — Multiply 
the area of the base hy tJie altitude and divide the product 
byS, 

EXAMPLES. 

1. Required the solidity of a pyramid of which the area 
of the base is 95, and the altitude 15. 



We simply multiply the area of the 
base 95, by the altitude 15, and then 
divide the product by 3. 



OPERATION. 

95 
15 



475 
95 



3)1425 
Ans, 475 



2. What is the solidity of a pyramid, the area of whose 
bofle is 260 and the altitude 24 ? Ans. 2080. 

3. What is the solidity of a pyramid, the area of whose 
base is 207 and altitude 18 ? Ans, 

4. What is the solidity of a pyramid, the area of whose 
base is 403 and altitude 30 ? Ans. 4030. 

5. What is the solid content of a pyramid, the area of 
whose base is 270 and altitude 16 ? Ans, 1440. 

6. A pyramid has a rectangular base, the sides of which 
are 25 and 12 ; the altitude of the pyramid is 36 ; what is 
its solid content ? Ans, 

7. A pyramid with a square base of which each side is 
30, has an altitude of 20 : what is its solid cotlNkvnX'I 

Am- ^^^^' 

12* 
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PROMISCUOUS QUESTIONS. 

1. A merchant bought 13 packages of goods, for which 
he paid $326: what will 39 packages cost at tlic same 
rate? Ans. *BT8. 

2. Tivo merchants, A and E traded together ; A put in 
jE320 for 5 months, and B £460 for 3 roonlhs; di?T 
gained £100: how nmeh should each one receive? 

Ans. A =£53 13s 9§ifrf, B £iG 63 a^;^-' 

3. If I buy 1000 Eils Flemish of linen, for £90,Vhi 
must it be sold for per Ell English, to make £10 by 1(1- 
piirchaae ? .^rw. 

4. What number taken from Ihe square of 54 will Ipsu 
19 times 46f ^ns. 2(HV 

8. If ^ of a gallon of wine cost ^ of a £, what will . 
of a tun cost P Ans. £ 

6. If an officer's salary is £48 per annum, how mucii 
will he receive in 233 days ? Ans. £30 10s ^<li■ 

7. If a gentleman spends one day with another, £l 7.' 
lOJd, nud at the end of the year has saveil £340, what i' 
his yearly income? Atis. £848l4s4Jd. 

B. If 8 cannons expend, in one day, 48 barrels of 

powder, how much will 24 cannons expend in 22 days ; 

Ans. In- 

9. What number is that which being multiplied by i 
will produce JJ " " 

10. A person dying divided his property betweeni 
widow and his four sons: to his widow he gave 419 
and to each of his sons a'1250: he had been S35J j 
ill business, and had cleared on an average S12fl a y 
how much had ho when he began business? 

Am. «^ 

11. A besieged garrison consisting of 360 1 
■ provisioned for 6 months, but hearing of no relief at ihe 

end of 5 months, dismissed so many of the garrison thai 
the remaining provision lasted 5 months ; how mauy men 
were seat away ? ,3mm. M^ 



PROMISCUOUS QUESTIONS. 2G7 

2. What number added to 114, will produce 30^^^? 

Arts. 

3. What number multiplied by f, will produce ll^y? 

Ans, 2GJf. 

4. A man had 12 sons, the youngest was 3 years old 
the eldest 58, and their ages increased in arithmetical 

jression : what was the common difference of their 
* ? .^715. 5 years, 

5. A snail in getting up a polo, 20 feet high, was 
srved to climb up 8 feet every day, but to descend 4 

every night : in what time did he reach the top of the 
3 ? Arts. 4 days, 

6. Two persons, A and B are indebted to C ; A owes 
73, which is the least debt, and the difference of the 
ts is $371 : what is B's debt? JIns, $ 

7. What is the difference between twice four and forty, 
twice forty-four : also between twice five and fifty, and 

;e fifty-five ? Arts, 40 and 50. 

8. A lady being asked her age, and not wishing to give 
irect answer, said. I have 9 children, and three years 
•sed between the birth of each of them ; the eldest was 
1 when I was 19 years old, and the youngest is now 
;tly 19; what was her age? Am, 62 years, 

9. What number added to the 43d part of 4429, will 
e the sum 240 ? Aiis, 137. 

0. A man went to sea at 17 years of age; 8 years after 
lad a son bom, who lived 46 vears,and died before his 
er: after which the father lived twice twenty years 
died : what was the age of the father ? 

Ans, years. 

1. A brigade of horse consisting of 384 men, is to be 
led into a solid body consisting of 32 men in front: 
' many ranks will there be? Ans. 12. 

2. A room 30 feet long and 18 feet wide is to he 
jred with painted cloth -J of a yard in width : how 
y yards will cover it? Ans, 80. 

8. A, B and C trade together and gain $120, which 
3 be shared according to eacVv one? a €.\.oc)^\ K y^\.\!:v 



* 



r 

ir. 

*• 
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gl40, B S300, and C ^100; what is each Tsxh * 
share? -i/i5. A's $28, Ws .^60, andCsH. f^ 

24. There is a slone which measures 4 feet 6 mclKJ 
lon^, 2 feet 9 inches broad, and 5 feet 4 incheii deep: 
how many solid feet does it contain? Jins. /^ 

25. Two men depart from the same place and travel ■ 
dirt'eront directions; one goes 7 miles and llie other U 
miles per day : how far will they be apart at the end of ih 
12ihday.? ' jfliw. 216«i/» 

26. How many planks 15 feet longf and 15 inches wii^ 
will floor a bam 60^ feet long and 33^ feet wide? 

An. 

27. A person owned -| of a mine, and sold J of hi»i* 
terest for 91710: what was the value of the entire nii^' 

28. The swiftest velocity of a cannon ball, isaborfr 
2000 feet in a second of time. In what time, at thainJ^ !■ 
would it be in moving from the earth to the sun, adiratliD| 
the disliinrc to be 95 millions of miles, and the yar*' 
contain :^65 days hours. JJlns, 7}5l44 P^^\ 

20. The slow or parade step is 70 paces per minute, b^' 

28 inches each pace : how fast is that per hour ? 

Ans, mik*- 

30. A wall of 700 yards in length was to be built in 

29 days. Twelve men were employed on it for 11 dap 
and only completed 220 yards. How many men must b< 
added to complete the wall in the required time ? Aw. 4 

31. How far will 600 millions of guineas reach, whe 
laid down in a straight line touching one another, suf 
posing each guinea to be an inch in diameter ? 

Ans. 7891mi. 728yd. 2fl, 8f 

32. A gentleman whose annual income is J8l500,8pen( 
20 guineas a week : does he save or run in debt, ai 
how much? j2ns. He saves per atom 

33. A person bought 160 oranges at 2 for a penny, ai 
180 more at 3 for a pcivwy \ ^{\&x which he sold them o 

®t t}ie rale of 5 for 2 petice*. ^Y^\vfe\a\^«Aat\Q^^^'^vvdhc 
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34. My faclor sends me word lliat he has bought goods 
le the value of £500 13s Gd upon my account: what will 
his conijiiission cume to at Sj per ceut, • 

Ans. £17 10s 5^£i+. 

35. If a quantity of provisions serves 1500 men 13 
weeks, at the rate of 20 ounces a day for each man ; how 
nanymcn will the same provisions maintuln for 20 weeks, 
tz the rate of S ounces a day for each man? 

Alls. men. 

30. A younger brother received |18400, which was 
jast f of his elder brother's fortune: what was the fatlier 
iwortli? ^ns. $10200. 

37- If 20 men can perform a piece of work in 12 days, 
how mauy men ^ill accomplish three times as much in 
one-fifth of the time ? Ms. 300. 

38. Suppose that I have A of a ship worth $1200 j 
wlint part have I left after seUing | of A of my share, and 
what is it worth? .tns. f^^ left, worth »986,6a+. 

39. What number is ihatwliich being multiplied by j 
»f J of Ij, the product wd! be 1 ? Ans. l^. 

K, What number is that which being multiplied by 
thousands, the product will be 3637 ? 
Ans. 
. What length must be cut off a board 8J inches 
broad lo contain a square fool, or as much as 12 inches in 
lengili and 12 in breadth ? Jns. 164f iitekes. 

42. A man exchanged 70 busliels of rye, at »0,92 per 
bushel, for 40 bushels of wheat, at »1,37|^ per bushel, and 
received the balance in oats, at $0,40 per bushel : how 
many bushels of oats did he receive ? -Atis. bu. 

43. My horse ami saddle together are worth $133, 
and the horse is worth 10 times as much as the saddle: 
what is the value of the horse? ■3ns. 

44. Four persons traded together on a capital of $6000, 
of which A put in J, B put in J, C put in ^, and D the 

15 at the end of 4 years they had gained W728: what 

'b Bharu of the gain ? f A's $2384. 

„ J B's*1182. 

•''"■1 C's* 78B. 
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45. A farmer being asked how many sheep he-l 
insnered, ihat ht had ihem in five fields, in Uie let' 

had i of hia flock, in the 2iid i, in the 3r(i i, in ilie jiL 
j^, and in the 5th 450: how many liad he? Ans. 

46. Tlie circumference of the earth is 360 degreiw 
eacli degree ia 6!)^ mil^a, how long would a 
travelling round ii, who tmvelled at the rate of SO mi^ 
day, the year being reckoned at 365 days 6 hoi 

Ans.S years 155|^ Jj 

47. How many bricks 8 inches long and 4 inches wi«!», 
will pave a yard thai is 100 feet by 50 feet; also a yard 
that is 50 feet square ? Jiiis. 2^600;— 3»iJ yard 1 1350. 

46. Sound travels about 1142 feel in a second, 
if the flash of a cannon be seen at itic r 
and the report heard 45 seconds after, whal dlslj 
would the ohservtsr be from the gun ? 

Ans. 9nti. &fur.34lt 

49. Two persona depart from the sami? place, j 

travels 32, and the other 36 miles a day: If t]iey II 

in the same direction, how far will they be apart ntj 

end of 19 days, and how far if they travel i 

t 76 mi&s same direcLu... . j__. 
( 1202 miles opposite direcMJlP 



^ns. ! 



60. In a certain orchard, h of the trees bea 
of ihem hear peaches, i of them plums, 12i 
cherries, and 80 of them pears; how many trees are tl 
in the orchard ? Ans. 

51. A person being asked the time, said, the timel 
noon ia equal to i of the time past midnight : what^ 
the hour.' Am 

52. A circular fish pond is S69 feel in dian 
s iLi circumference, and what is its area? 

a^ ( circumferenea 3717^ 
I area 587 653,01 5»y. J ' 

53. liow many stones 2 feel long, 1 fool wide, (. 
inches lliicli, will build a wall 13 j-nrds long, 2 yanfs ji 

and 4 feet iliick ? ' Ant , 
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54. A well is to be stoned, of which the diameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 6 
inches, leaving the diameter of the well within the stones, 
3 feet 6 inches. If the well is 40 feet deep, how many- 
feet of stone will be required ? Ans. 942,48/?. 

55. A reservoir of water has two cocks to supply it. 
The first would fill it in 40 minutes, and the second in 50. 
It has likewise a discharging cock by which it may be 
emptied when full in 25 minutes. Now if all the cocks 
are opened at once and the water runs uniformly as we 
hare supposed, how long before the cistern will be filled ? 

•dns, hr, m. 

56. A ship has a leak by which it would fill and sink 
in 15 hours, but by means of a pump it could be emptied, 
if full, in 16 hours. Now, if the pump is worked from 
the time the leak begins, how long before the ship will 
sink? 

It will fill ^j in an hour ; they pump out j^^, hence the 

water gains i|^ — r6^^T4TT ^^ ^^^ ^^^P P^^ hour. 

Ans. 240 hours. 

57. How many planks 15 feet long and 15 inches wide, 
will floor a bam which is 60^ feet long, and 33-} wide ? 

Ans. 108^. 

58. A person dying, worth $5460, left a wife and two 
children, a son and daughter, absent in a foreign country. 
He directed that if his son returned, the mother should 
have one third of the estate, and the son the remainder ; 
but if the daughter returned, she should have one third, and 
the mother the remainder. Now, it so happened that they 
both returned ; how must the estate be divided to fulfil the 
father's intentions ? 

Ans. Daughter $780, Son $3120, Wife $1560. 

59. A cistern containing 60 gallons of water has three 
unequal cocks for discharging it ; the largest will empty it 
in 1 hour, the second in two hours, and the third in three * 
in what time will the cistern be emptied if they all run 
together ? Ans, m'ui. 

60. A house is 40 feet from the ground to the caves, and 
it is required to find the length of a ladder which will 
reach the eaves, supposing the foot of the ladder cannot be 
placed nearer to the house than. 30 ^e^V. 



9 known, we '■ 
nd BC, tnldng 



v'asoOa 



B demonstrated in Geometry that 
in every right angled triangle, such 
as BAC, ihe square of the hypotlie- 
nuse AC is equiil to tlie sum of the 
aquarea of the oilier sides, AB and 
EC. That is, 

AC2=AB2+BC='. 

If then we extract the square root, 

we have 

AC=v'AIJ^ + BC^. 

When, therefore, the Bides AB, BC ar 
find the side AC, by first squaring AB a 
sum and extracting ihe square root. 

Thus, in the example above, we , 
square each of the sides, lake the 
eum, which is 2500, the square 
rool of which is 50. Hence, 50 is 
tlie length of the required ladder. '— 

61. If a house is 50 feet deep, and the upright wtl 
supports ihe^idge pole ia 12 feel high, what will be,i 
length of the rafters ? Jm. 37,7^ 

C3. Wlien it is 12 o'clock at New York, what 
hour at London, New York being 75° of Longitude M 
<•: London ? 

Since the circumference of the earth is supposed to 
divided into 360 degrees (see j TOO and since the i 
apparently passes through these 360° eyery twenty-R 
hours, it follows lliat in a single hour it will pass Ihrou 
one twenty- fourth of 360° or 15°. Hence there are 

15° of motion in 1 hour of lime, 
1° of motion in 4 minutes, i 

I' of motion in 4 seconds. 

If two places, therefore, have difTerent lon^tudes m^ 
will have different times, and the difference of time will be 
one hour for every 15" of longitude, or 4 minutes for each 
degree, and 4 seconds for each minute. It must be observed 
that the place which is most easterly will ha' 
/irst, fcecause the sun lrii\'e\a ttov 



OF£RATION. 

4 

60)300" 
•^715. 5 hours* 



OPERATION^ 

6x4=24' 
40x4=3160"= 2' 40" 

20' 40" 

Ans. W 40" Tpast 6. 
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To return then to our question, the difTerence of longi- 
tude between London and New York being 75°, the dif- 
ference of time will be found in 
minutes by multiplying 75° by 4, 
giving 300 minutes, or 5 hours. Now 
since New York is west of London, 
the time will be later in New York : 
that is, when it is twelve o'clock at 
New York, it will be five^ P. M. in London ; or when it 
is 12 at London, it will be 7, A. M. at New York. 

63. Boston is 6° 40' east longitude from the city of 
Washington : when it is 6 o'clock P. M^ at Washington 
what is the hour at Boston. 

The 6 degrees being multi- 
plied by 4 gives 24 minutes 
of time, and the 40 minutes 
being multiplied by 4 gives 
160 seconds, or 2 minutes 40 
seconds. The sum is 26^ 
4C, and since Boston is east of Washington the time is 
later at Boston. 

64. The difference of longitude of two places is 85° 
20^ : what is the difference of time ? 

Ans, bhr, 41m. 205cc. 

65. A traveller leaves New Haven at 8 o'clock on 
Monday morning, and walks towards Albany at the rate 
of 3 miles an hour ; another traveller sets out from Albany 
at 4 o'clock on the same evening and walks towards. New 
Haven, at the rate of 4 miles an hour ; now supposing the 
distance to be 130 miles, whereabout on the road will 
they meet.? w^rw. 69^ miles from JSTew Haven, 

66. What is the least number that can be divided by 
] , 2, 3, 4, 5, 6, 7, 8, and 9, without a remainder ? 

Arts. 2520. 

67. A thief is escaping from an officer. He has 40 
miles the start, and travels at the rate of 5 miles an hour, 
the officer in pursuit travels at the rate of 7 miles an 
hour : how far must he travel before he overtakes the 
thief. '^ .^715. He travels 20 hours^ and 140 iniks. 



68. A can Aa a piece of work alone in 10 days, an 
in 13 days: in whal lime can they do il if tliey \ 
together : w3ru, 

69. The accounts of a cerlaiu school are as folloM 
TJK, -^ of the boys learn geometry, f- learn gramaia)^,' 
learn arithmetic, -^-^ learn to write, and 3 leata I 
what is the number in each branch ? 

q (5 learn geometry, 30 graniniar, 24 aril 
J metie, 12 writing, and 9 reading. 

70. IT $120 he divided among three persona. A, S,.i| 
C, so that when A has $3, B shall have 5 and C 7 : b 
much will each receive ? Jns. A $24, B *-iO, and C 8 

71. The head diameter of a cask is 20 inches and' 
bung Jiaraeier 26 inches : how many wine gallons doe 
contain, and how many beer gallons ? 

The mean diameter of a cask ia found by adding tO' 
head diameter, two-thirds of Uie difference betwen , 
bung and head diameters, or if the staves are not o 
- curved, by adding six-tenths. This reduces the cask I 
cylinder. Then, to find the solidity, we ranlliply' 
square of the mean diameter by the decimal ,7854 aiw' 
product by the length ; — this will give the solid content 
cubic inches. Thenif we divide by 231 we have the con' 
in wine gallons (see 5 60 Note), or if divide by 383 
have the content in beer gallons (see § 67 Note.) 

For wine measure we multiply I opehatiov, 
the length by the square of the Zxii'X'^y= 

mean diameter, then bv the decimal | /xrf ,0034 

,7854, and divide by 231. 

Iftlien, we divide the decimal ,7854 by 231, the quotil 
carried lo four places of decimals is ,0034, and this deci^ 
multiplied by the square of the mean diameter and by 1 
length of the cask, will give Uie content in wine gallon 

For similar reasons, thecontent is 
found iii beer gallons by multiplying I opbratiom. 
together the length, the square of lxd''x'^v^=^ 
the mean diameter, and the decimal | ^xtf^OOS^ 
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Hence for guaging or measuring casks, we have the 
following 

RUIiE. 

Multiply the length by the square of tlie mean diameter^ 
then multiply by 34 for wine^ and by 28 for beer measure^ 
and point pjf in tJie product four decimal places. The pro» 
duet vAll then express gallons^ and the decimals of a gallon, 

72. How many wine gallons in a cask, whose bung 
diameter is 36 inches, head diameter 30 inches, and length 
50 inches. 



OPERATION. 

36—30=6 
f of6 =4 
30+4=34 
342=1156 
1156x50x34= 
196,52 gal. 



We first find the difference of the 
diameters, of which we take two 
thirds and add to the head diam^er. 
We then multiply the square of the 
mean diameter, the length and 34 
together, and point ofi* four decimal 
places in the product. 

73. What is the number of beer gallons in the last 
example ? Ans. 

74. How many wine, and how many beer gallons in a 
cask whose length is 36 inches, bung diameter 35 inches, 
and head diameter 30 inches ? ^ ( 136 loine gal, 

^'^' \ 112 beer gah 

75. A stationer sold quills at 11$ a thousand, by which 
he cleared f of the money; but they growing scarce he 
raised the price to 135 6(2 a thousand: what did he clear at 
the last price, on each J9100 laid out? 

Arts, 

76. A water tub holds 147 gallons ; the pipe usually 
brings in 14 gallons in 9 minutes : the tap discharges, at 
a medium, 40 gallons in 31 minutes. Now, supposing 
these to be left open, and the water to be turned on at 2 
o'clock in the morning ; a servant at 5 shuts the tap, and 
is solicitous to know in what time the tub will be filled in 
case the water continues to flow. 

Jlns. the tub will be full at ^ min. 4%Wi^^c. o^^VAt ^. 
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FORMS RELATING TO BUSINESS. 



JFOBMSk OF ORDBR8. 

MKSsns. M. James & Co. 

Please pay John Thompson, or drderi 
five hundred dollars, and place the same to my account 

Peter Worthy. 
Mw Yorkj June 1, 1833. 



Mr. Joseph Rich, 

Please pay the hearer sixty-one dollars an! 
twenty cents, in goods &om your store, and charge dn 
same to the account of your 

Obedient Servant, 

John Parsons. 
JS'etD York J July 1, 1837. 



FORMS OF RECEIPTS. 

Receipt for Money on Account 

Received, New York, June 2nd, 1837, of John Wardf 
sixty dollars on account 

$60,00 John P. Fat. 



Receipt for Money on a JVbte. 

Received, New York, June 5, 1837, of Leonard Walsh, 
six hundred and forty dollars, on his note for one tliousand 
dollars, dated New York, January 1, 1837. 

$640,00 J. N. Weeks. 



I 



No. 1. 
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FORMS OP NOTES. 

J^egotiable jydte. 



f25,50. New York, May 1, 1837. 

For value received I promise to pay on demand, 
to Abel Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 



J^Tote Payable to Bearer. 
No. 2. 

♦875,39. New York, May 2, 1837. 

For value received I promise to pay, six months 
after date, to John Johns, or bearer, eight hundred and 
geventy-five dollars and thirty-nine cents. 

Pierce Pennt. 



JVbte hy two Persons. 
No. 3. 



$659,27. New York, June 2, 1837. 

For value received, we, jointly and severally, 
promise to pay to Richard Ricks, or order, on demand, 
hundred and fifty-nine dollars and twenty-seven cents. 

Enos Allan. 
John Allan. 



JVbte Payable at a Bank, 
No. 4. 

$20,25. New York, May 7, 1837. 

Sixty days after date, I promise to pay John 
Anderson, or order, at the Bank of the United States, 
twenty dollars and twenty-five cents, for value received. 



Remarks rdal'mg to JVolcs. 

1. The person who signs a note, is called ibe driat 
nr maker of the note : thus, Keuben Iloimes is ibe (Iran 
ofnoIeJVo. 1. 

2. The person who has ihe rlglitful possession < o£ 
nole, is called the holder of the note. 

3. A note is Eaid la be negotiable when it is made pe 
able to A B, or order, (See No. I.) Now if Abel Bo 
to whom this note is made payable, writes his nmtiB 
Ihe back of it, be is said to endorse the note, a.nd ht 
called the endorser ; and when the note becomes du^ 
holder mnst lirst demand payment of the nakcr, Refib 
Holmes, and if he declines paj lug it, the holder at^y'ii 
require payment of Abel Bond, the endorser 

4. If the note is made payable In \ B, or bearwjjjj 
the drawer atone is responsible, and he must puy to a 
person who holds the note. 

6. The lime at which a note is to be paid shonld alwa 
be named, but if no lime is specified, the drawer must p 
vlien required lo do so, and the note will draw inter 
after the payment is demanded. 

6. When a note, payable at a future day, becomes di 
it will draw interest, ibough no mention is made of inter? 

7. In each of Ae Sidles there is a rale of inter 
established by law, which is called the legal interest, a 
when no rale is specified, ilie note will alw-aya draw lej 
interest. If a rate higher than legal inlerest be Sak 
the drawer, in most of the Stales, is not bound to pav' 1 



8. If two persons jointly and severally give ibeir no 
(See No. 3) it may be collected of either of them. ' t 

9. The words " For value received," should be" 'ti 

[pressed in every note. 
, 10. When a note is given, payable on a fixed day, bi 
in a specific article, aa in wheat or rye, payment 
offered at the specified lime, and if it is iioi, the ' 
demnnd ifte value in money. 
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A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALI. MEN BY THESE PRESENTS, 
That / James Wilson of the City of Hartford and Slate 
of Connecticut am held and firmly bound unto John Pickr.ns^ 
of the Town of Waterhury^ County of JVcw Haven and State 
of Connectiail in the sum of EiglUy dollars lawful money 
of the United States of America^ to be paid to the said 
John Pickens his executors, administrators, or assigns : 
for which payment well and truly to be made / bifid 
myself my heirs, executors, and administrators, firmly by 
these presents. Sealed with my Seal. Dated this JVinth 
day of March one thousand eight hundred and thirty-eight, 

THE CONDITION of the above obligation is such, 
that if the above bounden James Wilson^ his heirs, execu- 
tors, or administrators, shall well and truly pay or cause 
to be paid, unto the above named John Pickens^ his execu- 
tors, administrators, or assigns, the just and full sum of 



Here insert the condition. 



then the above obligation to be void, otherwise to remain 
in full force and virtue. 



Sealed and delivered in the presence of 

JohnFrMt, ) James Wilson. 

Joseph Wiggins. 5 






Note. The part in Italic to be filled up according to 
circumstance. 

If there is no condition to the bond then all to be 
omitted after the words « THE CONDITION, &c." 




A BOND FOR TWO PERSONS, WITH A COKDITH 




KNOW ALL MEN" BY THESE TRESE] 
That, We James Wilson and Thomas Mh of the I 
Hartford and State of Cimneetiait, ere held nod t 
bound unloJo/m Pickens of Ihr, Tmennf Wafrrlmry, Voik 
of Mio Haven and Slate of Conneslicid, in thfi siira ^ 
Eighty dollars lawful nioney of tlie L'liiied Slates of 
America, to be pw'd to the said John Piclccnx, his execiiiora, 
or aasigna : for which pa)mienl well and truly to be taait 
behind ourselvsn, oiir heirs, execulore^ and administrator, 
firmly by these preaenla. Sealed with our Seal. Dalai 
the A%n'lh day of March one ihousani! eight hundred ui, 
Ihirly-ngkt. t_ 



; if the al 

iJieir heirs, executors, or adminietralors, elial! well and 
truly pay or cause to be paid, unto the above named Jehi 
Pictcns his executors, administrators, or asaigas, the jnal 
and full B " "' 



Here imert the condition. 



a to be void, otherwise t 



John Frosl, ) James Wilson 

Joseph Wiggins. I Thomas Ash. 

Note. The part in Italic to be filled up accordtD 
circumstance. 

If there is no condition to the bond, then all t^ 
omitted after llie wocda "THE CONDITION, Stc." 
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A PRACTICAL SYSTEM OF BOOK-KEEPING. 

Persons transacting business find it necessary to 
HTxite down the articles bought or sold, together with their 
prices and the names of the persons with whom the 
bargains are made. 

Book-Keefino is the method of recording such trans- 
actions in a regular manner. It is divided into two kinds, 
called Single Entry and Double Entry. The method 
by Single Entry is the most simple, and answers for all 
common business. This method we will explain. 

Book-Keeping by Single Entry requires two books, a 
Day-Book and a Leger ; and when cash sales are exten- 
6i?e, an additional book is necessary, which is called a 
Cash Book. 

DAY-BOOK. 

This book should contain a full history of the business 
transactions, in the precise order in which they may have 
occurred. 

The transfer of an account from the Day-Book to the 
Lieger, is called posting the account 

Each page of the Day-Book should be ruled with two 
columns on the right hand of the page, one for dollars, 
ind one for cents, and one column on the left hand for 
entering the page of the Leger on which the account may 
be posted. 

The Day-Book should begin with the name of the 
owner, and his place of residence ; and then should follow 
a full account of the transactions in business in the exact 
order in which they may have taken place. 

The name of the person, or customer, is first written 
with the term Dr. or Cr, opposite, according as he becomes 
a debtor or creditor by the transaction. 

Generally, the person who receives is Debtor, and the 
person who parts with his property is the Creditor. 

Thus, if I sell goods to to A B, on credit, he becomes my 
debtor to the amount of the goods, and the goods should 
be specified particularly in making the chai^, 

13 




2SZ BOOK-KEEPING. 

If I buy goods on credit, of C D, I enter CDC 
the amount of the goods, taking care to specify the g 
in the charge. 

If I pay money for, or on account of another person, In 
becomes Dr- to me for the amount paid. 

The Day-Book and Le^er are generally designateil, 
Day-Book A, Day-Book B, Leger A, Leger B, &c.: for 
when one book, in the course of business, is filled wilii 
charges a new one is token. 



DAY-BOOK A. 



Page 1. Edmrd P. JVixm, JVevi York, June 1, 14 



Henry Jones, 
To balance of former account, 
To 5 gBla. of molasses at 32 cts. 

per gal. 



jyew York, June Ul. 1937. 
George Wilson, . - - - 
) 11 cwt. of sugar at 99 per cwt. 
D 661b. of coffee at 20 els. per. lb. 



Dr. 

$99,00 
13,20 



~-2nd.- 



$159,10 
1,60 



Charles Patch, 
. To Cash, ------ 

hogshead of molasses, 



John DodaoQ, 
To 10 pieces of cloth at 84,50 

per piece. -_.-__ 
To 15 yards of calico at 25 cts. 

per yard ------ - 



Dr. 
«a27,i 

184,02 



$45,00 
3,75 



William WelU, .... Dr. 
To 4001b. of beef at $8,25 per 

1001b. -------- 833,00 

) OODOtb. of cheese at $10 cwt 600,00 



Henry Jones, 
/xi./B7 Cash, - ■ 



Cr. 



« 



DAT BOOK. 



2S3 



Page 2. 



Mw York^ June 6th^ 1837. 



T5Iw 

Leger 
Xl. 



Xl. 



Xl. 



George Wilson, - - - - 

By Cash, 

By his note of date for - - - - 



Or. 
$100 



il ^ 



els 



12,20 112 



WUliara Wells, Cr. 

By Cash, 

Qih. 



Xl. 



Xl. 



xl. 



xl. 



xl. 



xl. 



xl 



John McNeill, Dr. 

To Cash $275,10 

To one horse, 125,00 

To 851b. of butter at 20 cts. per lb. 17,00 



Daniel Jutlson, Dr. 

To 3 hhd. of molasses at $20 each, $60,00 
To 3 bar. of salted shad at $8 per 

barrel -------- 24,00 

To 4 kegs of raisins at $2 per kg. 8,00 

Cr. 

- - - . $400,00 



Charles Patch, - - 

By Cash, 

By his note of this date, due 

Aug. 1, 1837, - - - - 
Sth. 



51,11 



Daniel Judson, Cr. 

By 1 IQlb, of beef at 8 cts. per lb, $9,28 

By 50bu. of oats at 37 cts. per bushel, 18,50 



Jared Newton, Dr. 

To 1 piece of linen 36 yards, - - $42,50 
To 3 yds, of broadcloth at 4,50 per yd, 13,50 
To 4m, of nails at 6 cts. - - - 2,76 

lOth. 

Cr. 

$37,50 

21,26 



Jared Newton, 
By Cash, - - • 
By do. - - . 



John Dodson, ----- Cr. 

By Cash, $24,50 

By 20lb, of butler at 18 cts. per lb, 3,00 
By his note of this date, on demand, 20,65 



John McNeill, 
By Cash, - - 



Cr. 



633 



20 



00 



417 



10 



92 



00 



451 



11 



27 



78 



5876 



58 



76 



48 



75 



W^^^ 
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LEGER. 



The Leger is a book into which is collected, io a coo- 
densed form, all the scattered accounts from tJhe Day- 
Book. 

Two columns should be ruled on the right of each page 
of the Leger, one for dollars and one for cents; there 
should also be two columns on the left, one to insert the 
date of the transaction, and the other for inserting the page 
of the Day-Book from which the account is transferred. 

Two pages of the Leger, facing each other, are gene- 
rally used in stating an account, though sometimes a page 
is divided into two equal parts, in which case each part 
may be considered as forming a separate page. The 
name of the person with whom the account is stated 
should be written in large letters at the top of the left-hand 
page. 

The Debits are entered on the left-hand page, and the 
Credits on the other page directly opposite. The differ- 
ence between the debits and credits, is always entered 
under the least sum, when the account is closed, and is 
called the balance^ as in the account of John McNeill. 

At tlie top of the left-hand column, we enter the year, 
imder which, we enter the day of the month on which the 
transaction took place; and in the adjoining column, >ve 
enter the page of the Day-Book from which the account is 
transferred. 

When there are several articles charged in the Day- 
Book, we need not specify them all, but may enter them 
in the Leger under the general name of '^ Sundries." 
Having posted the account, we enter the page of the 
Leger to which it has been transferred, in the left-hand 
column of the Day-Book and opposite the account, and 
make a mark X to catch the eye and «»how that the account 
is posted. 

We begin posting with the account ot George Wilson, 

who .sfaiids chjirged on lUe Day-Book with ©1 12,20. 

Having posted the first c\\aT^e, vi^ t>ax^ >\v^ c^^ ^rax^sMlY 
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through the Day-Book, to see if there are any oihei 
charges against liini, and find that in page 2 he is credited 
by 100 dollars cash, and a note for $12,20. These items 
we enter in the Leger, on the credit side, and as the debits 
and credits are equal, his account is balanced. We proceed 
in the same way to post all the accounts entered in the 
Day-Book. No erasure should ever be made in the ac- 
count books. When an error is discovered, if it be in 
favor of the customer he should be charged with the 
amount, and if against him, he should be credited with the 
amount. In posting the account of Jared Newton, a mis- 
take was made against him of $21,26, which was rectified 
by crediting him with the amount 

When a charge is entered on the wrong side of the 
book, as when a person is charged with that for which he 
ought to have been credited, twice the amount must be 
entered on the other side of the book to make the account 
right. 

Every Leger should have an Index, where the names 
of all persons, who have accounts in the Leger, should be 
arranged in alphabetical order. 

When a Leger is filled, all the accounts are balanced, 
and when we transfer Hhe balances to a new Leger, we 
charge " To balance from Leger A, page" — 



INDEX TO liEGER. 



FaUo. 


IbHa. 


FoUo, 


D. 




M. 




P. 


Dodson, John 


1 


McNeill* John 


1 


Patch, Charles 1 


T 




N. 




W. 


Jones, Henry 
Judson, Daniel, 


1 
1 


Newton, Jared 


1 


Wells, William 1 
Wilson, George 1 
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UBOm A. 



PasiL 



Edward P. J>/lxon, JV*e» York, June 1, 1887. 



ZMC 



1837. 
Jane 1. 



D.B. 

Folio Dr. Geoige Wilson, - 

1. To Sundries, - . - . |ill2,20 



9ff* 



112 



June 1. 



1. 



Dr. Heniy Jones, 
To Sundries, - - 



- - |I160,70 



16Q70 



June 2. 



1. 



Dr. Charles Patch, 

To Cash, •827,0d 

To one hogshead of molasses, 124,02 



451 



It 



June 2. 



1. 



Dr. John Dodson, 
To Sundries, - - 



$48,75 



48 



75 



June 3. 



1. 



Dr. William Wells, 
To Sundries, - - - 



- $633,00 



633 



00 



June 6. 



1. 



Dr. John McNeill, - 
To Sundries, - - - 



- $417,10 



417 



10 



June 6. 



1. 



Dr. Daniel Judson, 
To Sundries, - - - 



$92,00 



92 



00 



June 8. 



1. 



Dr. Jared Newton, 
To Sundries, - - 



58,76 



58 



76 



,H,, , ,^IN-i 



^ft>^>HMM^a 
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UBGER A. 



PaoiL 



Edward P. J>rtxon^ Jfew Yorkj June 1, 1837. 



137. 

le 5. 



D.B. 
2. 



le S. 



le 6. 



lelO. 



te 5. 



telO. 



IG 8. 



lelO. 



Or. - - - 
By Cash, - - - - 
By his note, - - - 



9100,00 
12,20 



112 



cts 
20 



2. 



Or. - - - - 
By Cash, •lOO,?© 



160 



70 



1. 



Or. - - - - 

By Cash, $400,00 

By his note, ----- 51,11 



451 



11 



2. 



2. 



Or. - - - . 

By Cash, - - - - $24,50 

By Sundries, - - - - 14,25 

Cr. - - . . 

By Cash in fall, - - $633,00 



38 



633 



76 



00 



2. 



Or. - - - - 
By Cash, ... - $100,00 

By bal. trans, to new acct 317,10 



417 



10 



2. 



Cr. - - - . 
By Sundries, - - - $27,78 
By bal. trans, to new acct. 64,22 



92 



00 



2. 



Cr. - - 

By Cash, - - 
By error of account, 



$37,50 
21,26 



58 



76 
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CASH BOOK. 



CASH BOOK. 

This book records the amount of Cash received and 
paid out each day. 

The Cash is made Dr. to the amount of cash on hand, 
at the commencement of each day, and to all thai is 
received during the day, and credited with the amounts 
paid out and with the balance on hand. 



Dr. 



CASn. 



Cr, 



1837. 
June 1. 
G. 
9. 
July 3. 
10. 






II 



To Cash on hand, 

J. Patrick, • 

P. Weeks, - 

R. Lowndes, 

T. Ames, - 



II 
II 

r 
II 



8 
327 

47 
125 

82 
450 



Ctif 

27 
15 
09 
12 
81 



1032 44 



Cash on hand, 



13 




By rent for house, 
I'ho. Tappan, 
Goods bought 
Expenses to 
Boston, 
Cash on hand. 



VI 

II 



M 



[43718 
12190 
512110 



II 



80 



13 
13 



103i44 



The following is a very convenient form for book-keep- 
ing, and requires but a single book. It is probably the 
best form for farmers and mechanics. 



J. I?ell. 



I>r. 



J. Bell. 



Cr. 



1837. 
June 1. 



»» 



July 



6. 
9. 



To 5 cords of wood 
at $1,75 per cord, 
To 1 day's work, 
To 46m. of rye at 62 
cents per bu. 



« 


ds 


1837. 
July 6. 


8 


75 


1, 10. 


1 


00 


„ 20. 
Aug. 1. 


2 


48 




12 


23 


• 


— 


— 





By shoeing horse, 
mending sleigh 



II 



,, ironing wacon, 
Cash to balance 



II 



roo 

325 



12 

86 

13 23 



SUPPLEMENT, 

CONTAINING PRACTICAL EXAMPLES. 



ADDITION OF SIMPLE NUMBERS. 

1. Charles purchases, at one time 763 marbles; at an- 
other 4663 ; at another 37 ; at another 49763 ; at another 
6178, and at another 671 : how many did he buy in all ? 

^7is. 62076. 

2. John bought penknives as follo\ys : at one time 
4550; at another 247000 ; at another 936; and at another 
7000700 : how many did he buy in all ? 

3. Mr. Liberal at one time gives away 4638 dollars; 
at another 216; at another 8329; at another 1212: how 
much does he give in all? Ans. 14395. 

4. James bought at one time 6214 pounds of raisins ; 
at another 2403 pounds; at another 590; at another 8732; 
at another 1217, and at another 2464 : how many pounds 
in all? 

5. A bookseller bought primers as follows : at one time 
5221; at another 7540; then 1368; then 5648; then 
7800 : how many did he buy in all } Ans, 27077. 

6. A man has 7420 hats in one store; in another 012 ; 
in another 2541; in another 9103; in another 430; in 
another 1000: how many in all } 

7. A parcel of Sicily oranges came in boxes as follows : 
Ist box 3750; 2nd box 216; 3rd box 8481 ; 4th box 275; 
5th box 8610; 6th box 2541 : how many oranges in all? 

Ans, 23873. 

8. Henry bought quills at different times, as follows : 
423, 315, 531, 414, 612, 234, 621,414,711,144,621 
and 918: how many did he buy in all? 

9. John bought paper at different times is follows i 

13* "SJ^ 



m 



SUPPLEMENT. 




5674 qiiirea, 8004, B601520, 3430, 4T, 1101, 7, 24a| 
UO, and 314: how many quires (iitl he buy in nil ? 

^a«. 8860705. 

10. A grocer purchased len lots of oranges as followB! 
17X8, 26510, S.*!, 100, 3261, 9, 245, 1640831, 6733, iml 
40000000; how many in all? 

11. There are 60 seconds in a minute, 3000 in an how, 
46400 in a ^ay, 604800 in a week, 2419200 in a month, 
and 31557600 in a year: how many seconds in the time 
named above ? ^ns. ^4631600. 

12. Suppose a merchant to buy the following parcels 
of doth: 3912 yards, 1650,2011, 4540,937,6338,3603, 
15S6, 2044, 2951, 4228, 1345, 1011, 6138, 900, 007, 
5150, 13886, 617, 7513, 4070, 743, 612, 2519, 1238, 
and 2445 yards: how many yards in all? 

13. A grocer bought several boxes of oranges con 
taining the following: 1st box U2G0555; 2nd. 717103; 
3rd, 2092014; 4th, 6846949; 5ih, 310000; 6ih, 40981; 
7ih, 20827; 8th, 2860; gth,2614: how many orangee in 
ail Ilie boxes? .^m. 2Vi93W. 

14. A merchant bought three bales of cloth: ihe first 
coDiaJuB 61297 yards; the 2nd, 100038; the 3rd, 289103 
yards: Kow many yards in all ? 

16. If you travel on one journey 6243 miles; on anothff 
4123 miles; on another 9401, and on another 130 milee: 
how fiir do you travel in all ? Ans. 19897 miltu 

16. If one man raises 24031 bushels of wheat, another 
1320, another 40214, and another 34314: how man; 
bushels are raised Jn all f 

17. What is the sum of two million bushels of com, 
live hundred and ititrty-one thousand bushels, one hundred 
and twenty bushels, fourteen thousand bushels, ihiiiy 
thousand and twenty-four bushels, five hundred and sixty 
bushels, and seven hundred and two bushels ? 

Jlns. 2576406. 

18. A person has fruit trees as folio 
4000 ; 2nd, 570 ; 3rd, 99 ; 4lh, 54 ; 5ih, 273 ; 6lh, 69C 
7th, 4000; 8th, 6199B; anil in the 9th, 752 : how fl 
in all f ^ 

19. There are 243 boys m owe Wwn; 5081 in moi 
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IS in a third ; 9207 in a fourth ; 64 in a fifth ; 6823 in 
ixth ; 742 in a seventh ; 796 in an eighth ; 5009 in a 
th; 325 in a tenth; 7426 in an eleventh; 31186 in a 
jlfth ; 987 in a thirteenth ; 6954 in a fourteenth ; and 
48 in a fifteenth : how many in all ? ^ns. 84159. 

20. The library of Alexandria contained 700000 vo- 
aes ; that of Rome about the same ; of Paris 1200000 ; 
1 other libraries of France about 3000000; those of 
rmany and St. Petersburgh 2600000; the Vatican li- 
.ry at Rome 360000, and 40000 MSS. ; the other libra- 
i of Italy have about 700000 ; the Bodleian library at 
ford, England, about 500000 ; the library of the British 
iseuAi 240000 ; and the public libraries in the United 
tea have about 150000 volumes; how many volumes 
the libraries enumerated ? 



SUBTRACTION of SIMPLE NUMBERS. 

1. The tune of Yankee Doodle was composed by a 
ctor of the British army to ridicule the Americans in 
55 : how many years to the present time ? 

2. Lord Cornwallis surrendered at Yorktown, and 
irched into the American lines in 1781 tg the time of 
inkee Doodle : how many years was it after the tune 
ls composed ? 

3. There are 4338472 children in the United States, 
tween the ages of 5 and 15, of this number 2477667 
J in schools : how many are out of schools ? 

Jins. 1860805. 

4. The circulation of the blood was discovered in 1616 • 
w many years to 1839? 

5. Henry Hudson sailed up the Hudson river in 1609 : 
w many years since ? 

6. Pliny die historian died 17 years after Cliriat : how 
my years before the declaration of Independence ? 

7. Potatoes were carried to Ireland from America in 
65 : how many years was it before the settlement of 
ymouth, in 1620 ? A.tv&. ^"^ 
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8. If you have 35720 dollars and lose 9100 : how maDj 
will you have left ? 

9. if you buy 8150 penknives, and lose 1634: how 
many will you have left ? Arts, 6516. 

10. The Mariner's Compass was discovered in England 
in the year 1302: how many years was this before the 
discovery of America in 1492 ? How many years to the 
present time ? 

11. If you buy 1853 pounds of raisins, and give away 
1370 : how many pounds will you have left .> Ans. 483. 

12. Subtract 4261 from 705684. 

13. From 8473 take 1528. Ans, 6945 

14. Subtract 90462372 from 905106392. 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A man owing 3456 dollars, paid at one time 350, at 
another 456, at another 675 : how much did he still owe? 

Ans, 1915 d/>Us, 

2. There are 12000 dollars in 6 boxes : the first con- 
tains 1240; 2nd, 1346; 3rd, 2012; 4th, 2101 ; 5lh, 346: 
how much is contained in the 6th ? 

3. Tell me the difference between* 10000 and 44. 

Arts, 9956. 

4. The amount of the school fund in Virginia is 1551857 
dollars, and in Connecticut 2027402 : what is the differ 
ence ? 

*5. There are about 805000000 inhabitants in the 
world. Of this number Asia contains 450000000, Europe 
233500000, America 46500000, Oceanica 18000000: 
how many in Africa ? Ans. 57000000. 

0. Supposing you gain 34568 dollars, then 12456; a 
second time you gain 2467 and lose 2365 ; and a tliird < 
time you gain 41210 and lose 39300: how much will you 
have left ? 

7. A merchant owes 450120 dollars, and has property ' 
as follows : bank stock 350000 dollars, western lands 
valued at 225100, furniture worth 4000 dollars, and » 
store of goods woTt\\ O^OQO \ Vlovj mvich is he worth? 
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8. How much greater is 1200, than 365 and 721 added 
together ? 

9. What other number with these four, viz., 2100, 3200, 
1600 and 1200, will make 10000 ? Jlns. 1900. 

10. If a man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 
for provision, and 146 for travelling, how much will he 
have left at the end of the year ? 

11. A man gains 367 dollars, then loses 423; a second 
time he gains 875 and loses 912 ; he then gains 1012 dol- 
lars: how much has he gained in all ? Jlns. 919 dolls. 

12. A merchant paid 39246 dollars for a cargo of mo- 
lasses, and after selling found that he had cleared 2406 
dollars : for what did he sell it ? 

13. If I agree to pay a man 36 dollars for ploughing 
25 acres of land, 200 dollars for fencing it, and 150 for 
cultivating it, how much shall I owe him after paying 331 
dollars } Ans. 55 dolls, 

14. A merchant bought 85 hogsheads of sugar for 28075 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive 
for it } 

15. There are 31769000 inhabitants in North America, 
14731000 in South America, and in Europe 233500000: 
how many more in Europe than in the two America^ ? 

Ans, 187000000. 

16. If I buy 489 oranges for 912 cents, and sell 125 
for 186 cents, and then sell 134 for 199 cents, how many 
will be left, and how much will they cost me ? 



MULTIPLICATION of SIMPLE NUMBERS. 

1. If a regiment of soldiers contains 1128 men, how 
many men are there in an army of 106 regiments } 

A71S. 119568. 

2. If 786 yards of cloth can be made in a\v^ ^^'^ .j\vsy^ 
many yards can be made in 1252 days"^ 



SttPPLEMENT. 

3. ir 30009 cen\9 are paid Tor one man's sei 
miLiiy cen\B would be paid to 814 men, each ma 
the same wages ? ^7is. 24427331 

I. If in one granary there are 375238321 kemeld, 1 
many kernels would there be in 7i)024 granaries i 

9, If one farm cosis 2730 (lollars, how mnch would'l 
forms cost ? Ans. Z'184Q 

6. Multiply 123456789 by 987654321. 

7. What will 397 barrels of flour cost at 7 dollara 3 
barrel ? ^n». 2778 dt/J*?! 

8. What will hmiiAd. of sugar cost al 74 dollara a himi \ 

9. If a vessel sails l<)9 miles u day, liow man^ mOta 
will she sail in 576 days? ^ "' 

10. What will 087'yoke of oxen coal at 7 
yoke? 

II. If one man iraveU 74 miles in one day, 
miles will he iravel in 365 days ? J 

12. What will 698 heifers cost at 14 dollars per helSU 

13. Multiply 6176777 by 32322. Jltts. I3726a3384*r 

14. What will 616783 yards of calico cost at 36 caiii^_ 
per yard ? 

15. There are 320 rods in a mile, how many rods pn ' 
there in the distance from St. Louis to New C 
being 1002 miles? j3n*. ; 

16. What will 46000 bushels of potatoes cust at | 
cents per bushel ? 

17. Suppose a book to contain 470' pages, 45 lines J 
each page, and 50 letters in each line : huw many letM 
m the book .' ,Sns. lOSTST 

18. Supposing a crew of 250 men to liave provisiM 
for 30 days, allowing each man 20 ounces a iJay : I: 
many ounces have they ? 

19. What will 830437 hushda of salt cost a 
. a bushel? ^7),?. 742495483b 

20. What wiU 2907 yards of clolh cost al 45 drf 
B.yard? 

21. There are 350 rows of trees in a large orph^ 
ISS trees in each "vow, and 3000 applies on each 

how many apples in lUe otc\\iiii^ Ans. ViVl'^W! 
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K" - DIVISION OF SfMPLE NUMBERS. 

1. In one pound there are 10 ounces: liow many 
pounds are there in 233360 ounces ? ^m. 13960. 

2. If there are 160 square rods in an acre, how many- 
acres ar« there in 31724SI) square rods? 

3. If a garrison of 987 men are supplied with 351372 ^ 
pounds of beef, how much will that be for eacli man? 

E^iM. S5Glbs. 
. If yon pay 94 cents a yard for clolh, how many 
, la can you buy for 6716304 cenU? 
6. M" you pay 145 dollars for a pipe of wine, how many 
pipes can you buy for 910875 ? Am. 75. 

6. If a man travels 47 miles a day, how many days 
would it lalte him to travel 1222 miles? 

7- How many tiinea is 3942 contained in 21567211936? 
*" Ms. 5476308. 

, If a ship sails 143 miles a day, how many days will 
ke her to sail 48564 miles ? 
. Divide 887124 dollars equally among 236 men ? 

Ans. S3759. 
*10. Divide 1491 dollars among 7 men? 
■"ai. Divide 74400 dollars among 620 men ? Jni?. *120. 
Jt2. Suppose 60 men catch 295200 iish : how many 
Bllld each have caught ? 

3. If 17028 dollars is to be divided among a ship's 
f, and each man lo receive 44 dollars : how many men 
bipose the crew ? .'?w. 387. 

t4. Suppose 68950488 to be a dividend, and 718328 
Jf'Qutitient : what is the divisor ? 
^•■IB. Suppose 34310 poundsof pork to be equally divided 
smong a body of soldiers, each receiving 47 pounds : whai \ 
is the number of soldiers ? Ans. 730. 

16. What is the divisor of 76IB58465, if 90001 be the 
miotient ? 
" "l^r. If the dividend is 761858466, and dirisor 8465, 
It will be the quotient ? Am. 90001. 

J8. There are 1893312 inhabitants in 912 villages, 
"" icli vDlage contains the some number, what is the popu- 
in of each ? 
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19. IfO! rolls of railiuad cosl 38009 dollars, how m 
will one rod cost? ,^ns. 469 dnllM 

20. If 472 rods of the same rail road cost 351104 di| 
lars, how much was it a rod ? .4ns. 532 dollm 

21. If 26537009535 dollars be equally divided a 
£7866 men, how many dollars will each have? 

A.M> DtVISIOH^ • 



^ns.! 



1. What number multiplied by 3450, wiU ptodH 
3411072? Am. m 

2. If 1974 men are supplied with 176686 pouj;d*q 
pork, how much will each man have ? J 

3. In 1830, the national debt of the United StefetlA' 
4B5054O6 (loilars; in 1836, the debt was cancelled:' W 
the payments been equal how much would have heim jmi 
ill each year ? ^ns. 8094234^ Sotlirl. 

4. What would IBOO milea of raikoad cast at 14eM 
dollars a mile ? ■ -(^ 

5. The diameter of the earth is 7912 miles, and tl«' 
diafncier of ihe sun 112 limes greater: what is thedit'-f 
meter of the sun, and how much greater is il than i 
diameter of the earth ? 

886144 in diameUr ; < 

greater than the diameter of the earth. 4 

6. The volcano in the Island of Bourbon, i 
threw out 45000000 cubic feet of iava: how long w 
it take 25 carls to carry it off, if each cart carried 12 Io& 
a day, and 40 cubic feet at each load ? 

7. In 1787 it threw out 60000000 cubic feet: how la|j 
would it Uke for 25 carls to remove it ? 
' ^ns. 6000 d 
.' 8. The income of the Bishop of Durham, i 
IS 392 dollars a day^ how many clergymen 
support on a salary of 730 dollars per annum. 

9. There are 31173 verees in the Bible: hoi 

verses must be read each day, that it may be read ihroq|^ 

in tt year ? .dns. 8S^ 

f, 10. A man's income is 2698 dollars a yi-ar, and ilia « 

jKBws 8 dollars a day : \iow motU wiU. Kb lay up ? 



a Enelai 
vouU t 
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11. The river Ganges discharges 405000 cubic feet of 
water in a second : how much in an hour ? 

Ms. 1458000000. 

12. The sediment which flows down the Ganges in 
one day is 4320000000 cubic feet. If we suppose 12 
cubic feet to weigh a ton, the weight will be 60 times the 
weight of the great Pyramid in Egypt: what is the 
weight of the Pyramid ? 

13. If a raihoad car goes at the rate of 65 miles an 
hour, how long would it take to pass round the globe, 
the distance being about 25000 miles ? Ans, 384 J-J- hours, 

14.. If a man sell 90 acres of land at 38 dollars an 
acre, *and divides the money among his 5 children : what 
is each child's share ? 

15. The national debt of England is about 1990000000 
dollars : how many years would it take to pay this debt, 
if 10000000 dollars are paid annually ? Ans. 199. 

16. I bought 167 hogsheads of sugar at 48 dollars per 
hogshead, and sold them for Thibet sliawls at 4 dollars 
apiece : how many shawls did I buy ? 

17. How many yards of cloth, at 8 dollars per yard, 
will it take to buy 62 yoke of oxen at 95 dollars a yoke ? 

Ans. 736|. 

18. Sold 5505 pounds of cheese at 12 cents per pound, 
and took my pay in molasses at 36 cents a gallon: how 
many gallons did I buy ? 



REDUCTION 

FROM A HIGHER TO A LOWER DENOMINATION. 

1. How many hours in 344t&A:. QdcL llhr, ? 

Ans. 57953 hours. 

2. In 6 signs, how many minutes ? 

3. In 15 tons of hewn timber, how many solid inches ? 

Ans. 1296000 iiiches. 

4. How many times will a wheel, 10 feet and 6 inches 
in circumference, turn around in the distance of 84 miles? 

5. What will 28 rods and 129 feet of land cost, at 12 
dollars a square foot } Jlus. Si*^^"!*^ (V-ciVXaT^ 




r 



SUPPLEMENT. 

C. In iwn leagues, liciw many iiichea? 

7. How many liiiiEs will a wheel, 10 feet am! 6 inc] 
in circumreteiice, turn rauiid in going from New Hal 
to HariJonl, (he distance heing 34 miles : 

Atw. 17097^5 twl 

8. How many times will a ship, 104 Teet and 8 inc 
p]nng, sail her length in going from New-York "" 
il being about 12000 miles ? 

9. In 29 pieces of Holland, each conlsining 36 ' 
Flemish: how many nails P ^ns. '121 

10. Ill 3/i/irf. ]3j.'fl/. 2y(.: how many half pinla? 

11. In lar. \5cV!l..\qr.\mh.\2dr.: how many . 

Jim. 7323^ 

12. How many seconds old is a man, who has M\ 
33 years and 40 days '! 

13. In 24 cords of wood : how many solid inches? 



14. How many barley corns will reach round I 
globe, tlie circumference being about 25000 miles? 

15. In 583^. 3fl. lOP. : how many square rods \ 
Ant. S3414( 

10. In 190 yards, bow many nails ? ^* 

17. How many secondi since the Declaration ^ luB 
pendence, July 4th, 1770, to Julv 4th, 1838 ? '. 

Ans. Ifl56&712( 

18. How much will 3 loads of hay come to i 
a pound, earh load weighing IScief. Sqr. '24}b.} 

19. In 2ihkd. Wgals. %qls. of molasses: how nid 
pints? Jing. 122' 

I 20. If you should buy a piece of cloth coatainl 
' %ilyds. 3yTS. Ina.: how many nnils in llie piece? 
21. In 197111024 square miles, how many ! 
inches? .3ns. 7913r 



32. Rpdiire 18 Ions of round limber to cubic inches 

23. Change 34 pipes into gills. dn£. B6768 g 

24. Rethjce 95 barrels of beer to pints. 

25. Change B4 chaldrons of coal to pecks. 

Ans. 121 

26. Supjiose yovir age to be 15yrs. 2ict. 5dtt. 13ftr. 3 
48sec. : Ijow many seconda oV\ aie -j^ji"; 
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27. If a ship has sailed ds, 13° 25^, how many seconds 
has she made? Am, 1020300". 

28. How many square feet in 35«^. 212. 24P.? 

29. How many inches, from Hartford to the Wliite 
Mountains 'in New Hampshire, the distance bein^ about 
241 miles? Jlns. 15269760. 

30. In 302 Ells English, how many yards ? 

31. In 24hhd. of sugar, each llctoL 25Z6., how many 
pounds? Arts. 30168. 

32. How many grains in 30 pieces of metal, each 
weighing 9oz, bjnoL ? 

33.^ What wilL12cw/. 4^r. \%lh, of sugar cost at 12 cents 
a pound ? Ans, $176,1 6. 

34. What will 2/iA(Z. l^gal. 3qt. IpL of molasses cost at 
6 cents a pint? 



REDUCTION 

FROM A LESS TO A GREATER DENOMINATION. 

1. In 171360 pence, how many pounds? Arts, £714. 

2. In 243648 farthings, how many dollars at 6s. each ? 

3. How much will 03ZJ. 7oz, lOpwt, llgr. of gold cost 
at 20 cents per grain ? Ans. $73298,20. 

4. How many pounds of gold can you buy for $55104 
at 20 cents per grain ? 

5. How many tons of sugar can you buy for $146470, 
at 2 cents per dram ? 

Ans, 12T. l^cwt. Iqr, 19Z3. Goz, I2dr. 

6. Reduce 1720320 drams to tons. 

7. What is the weight of 470 bags of sugar, each bag 
weighing 26 pounds? Ans, lOOcu^^ I2lb. 

8. In 55799 grains of laudanum, how many pounds ? 

9. At G cents a pint, how many barrels of beer can you 
buy for $820,80 ? Ans, 47 bar, ISgal. 

10. In 97397 grains, how many pounds Troy ? 

11. How many degrees in 9511603200 barleycorns? 

Ans, 720. 

12. How long will it take to count 2000000 at the rate 
of 50 a minute ? 



800 SUPPLEMENT. 

13. Ill 121)0000", how many signs ? Aia. 12. 1 

14. In C3360 inches how many miles. ] 

15. In 31957600 secontls how many years. Jni,!. 
Ifl. In 2010 pinia how many tuna. 

IT. In 4014489GOO square inches how many miles? 

^M.l. 
18. In 11330 grains how many pounds? 
' 19. In 123456T20 minutes how many years .> 

Jim. a34yrs. 265<i. Bfr. 

20. In 811480", Iiow many eigns? 

21. In 2654208 solid inches, how mnny cords ? 

.ipj. 12. 

22. If there is 15713380 inches in the dklitnM Iwa 
Hew York lo Boston, how many miles? Ans.iXt- 

23. If you have lived 309704890 seconds, how li^ 
years is iliai equal to ? 

Ans. 12yr. Ziida. Zlir. 8m. Iftrije. j 

24. In 4320 sheets of paper, how many reams? ■ 

25. In 31556928 seconds, how many years of Stt ] 
days ! Jns. Ujr. 5hr. 48m. iSue, ' 

26/ How many yards in 7C0 nails? 

27. The surface of the earth contains . . , 
791300169907840000 square inches: how many aqmia J 
miles? Jm. 1971 nor 

28. In 132068556300 seconds, how mnny years? 

29. In 592 solid feet of wood, how many cords ? 

Ans. 4 cords, 5 cordji 



ADDITION OF DENOMINATE NUMBERS. 

F 1. Add -tm. Sox. ISptel. 16gT., 87ZJ. lOos:. 6pwi. U^ 

• IWlb. I«oT. lOpwf. 10^., and 60/6. 3pwt. ttgr. togelhaf 

Alls. 291/J. &OZ. I5pwt. 2^ 

2. What is ihe weight of forty-six pounds, eight onni 

thirteen pennyweighl9,fourleengrBina, ninety-seven poiM 

three ounces, and one hundred pouzida, Kve O) 

pennyweights, and tliirteen grains ? 

V ■-■ 3. Add tlie following logeihi-r: 2flT. IGcteL Iqr. 14| 

IZfflT. Odr., I8ncl. 3;r. lib, 50T. 3?r. 4o:., and KT.'ll 
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4. What is the weight of 39T. IQcwL Iqr. 27lb. l6oz. 
12dr., l7cwL C/Z>., I2cwt. 3^r., and 2qr, Sib. QdrJ 

5. Add the following together: 19^ 103 43 29 16^., 
9§ 73 17gr., and 31b 65 5^ l9 ISgr, 

Ans, 24ft 35 13 29 11^. 

6. Add together \9yd, 2qr. Sna.j l^yd, 2qr. Ina., 32yd. 
Ina.^ 2qr. 2na., and 57yd. S^r. 2na. 

7. What is the sum of the following: ^Adeg. 38mi. 
4/ttr. 2^rd. 15//. lOin. 2^ar., 49mi. 7 fur. 38rrf. 12//. 9m. 
1 har.^ 6 fur. 20rd., and 9m?.. Sfur. 29rd. Oft. Sin. ? 

*Ans. 6bdeg. 2S^ini. Qfur. S5rd. oft. 4in. 

8.*- What is the sum of the following: 314^. 2R. SOP. 
200 Sq.ft. 136 Sq. in.\ 16^. IB. 20P. 10 Sq. ft.', 3fi. 
36P.; and 4.^. \R. 16P.? 

9. What is the area of the four following pieces of 
land: the first containing 20^. 322. 15P. 250 Sq.ft. 
116 Sq.m.\ the second, 19^. IB. 39P.; the third, 2J2 
lOP. 60 Sq.ft.\ and the fourth, 5^. 6P. 50 Sq. in.} 

Ans. 45j3. 312. 31P. 38J Sq. ft. 22 Sq. in. 

10. Add together, 49 T. 19//. 1666m., 19 T. 10//. 
lOOlin., 16 T. 36//. 109m. and 4r. 17//. 1727m. 

11. What is the solid content of 64 T. 33//. 800in.,9r. 
1200m., 25//. 700m., and 95 T. 31//. 1500m. } 

Alls. 170 T. 11//. 744in, 

12. Add together, 67 tuns 2hhd. GOgaJ. 3qt. Ipt. 3gi., 
19 tuns SJihd. lOgal. 2qt. l^i., 47 tuns Ihhd. 20gaL Iqt. 
Ipt. Igi., 90 tuns 2hM. lOgal 3qL 2gi. 

13. Add together, 1 tun Ipi. llQgal. 3qt., Ipi. 4SgaI., 
6 tuns Ipi. SGgal.^ 3^/., 102^aZ., and 4 tuns. 

Ans. 12 tuns Ipi. lOlgal. 2qt. 

14. Add together, 49 tuns 3hhd. 4gaL 3qt. Ipt. 2gi., 19 
tuns 2hhd. 37gaL Iqt.^ ihhd. 5lgal.j and 74 tuns dJihd. 
Idgal 2qt. Ipt. 2gi. 

15. Add together, 96bu. 3pk. 2qt. Ipt.^ 46bu. 3pk. Iqi. 
lj»/., 2pL Iqt. Ipt., and 23^. 3pk, 4qt. Ipt. 

Ans. IQSbu. 2qt. 

16. What is the sum of the following: 49yr. 320da. 
I4hr. 49m. 37scc., 3(j0da. I9hr. 8m. 45sec., 76yr. 200(fa., 
IByr. 160da. 20hr. 54m. 45sec. 

17. What length of time is \Yvwe'm^^>jT.^^o^.V^>a 



43in. 3isec., 30Qda. lO/tr., idOda. 50m., and SGyr. 3204k 

51nt. ^ws, 112yr.247lda.7hr. 24m. Siui 

IB. AdU together [he following; Ss, 20° 34' 37", ir 

80' 44", 7s. 28° 30' U", 83. 24'' 38' 55". ""^ 

19. Wliat is the sum of 5b. 20" 30' 40", 7s. 54'J 
fl" 45", and 20" Iff 54" ♦ JJns. 2Ia. 29° 48' 1^1 

20. What quantity of paper is there in 76 reaniB 'If 
quires 23 sheets; 16 reams 8 quires 13 sheets;' 
teams; and 90 reams II quires 8 sheets? 



SUBTRACTION OF DENOMINATE NUMBERS. 

1. The Revoliilion commenced April 19, 1775, aiiil * | 
general peace took place Januaiy 20, 1783 : how lOTf I 
did the war continue ? Ann. Iijr. 9mo. 1 A J 

2. America was diacovered by Columbus, October' tl 
1493: what was the lengih of time to July 25, 1838? 

3. I purchased 107/^. So;. laptei.lO^. of sil«r,B 
sold mib. \0oi. I2pwl. \9gr.: how much had I left? 

^ns. BS/ft. IOd:. aptot. 1" 

4. I bought lOT. llcwt. 1^. 27!b. Vim. lidr. of i 
iron, and disposed of 17T. \3cm. Zqr. \9lb. Hoi. IQt 
what had I left > 

5. I purchased lOll" II3 73 29 I9gr. of meiiictii 
Knd sold 17'" 25 33 13 bgr: how much remftined unsoV 

Arts. 84ffi 93 43 19 14^ 

6. Take 34tt 93 43 23 from 830 103 53 l9 19gr. ' 

7. Prom 46^rf. Iqr. Sna., take i2i;d. 3qT. Ina. Sin. 

Ans. 3yd. 'iqr. Ina.^ 

8. It is about 25000 mites round the globe; if a n 
shall have travelled 43 miles 17 rods !) inches, wfaai ^ 
tance will remain? 

9. Bought 7 corda of wood, and 2 cords 78 feet iia' 
teen stolen, how much remains ? Jbis. 4C S 

10. I had 15 yarila of cloih; having sold 3yd.'lqr. tnt 
brhat remains i 

1_1. Bought a hogshead of wine, and by 1 
Ipt. tetkcd (Hit, \t\iat wMMBiil J ' 



EXAMPLES IS 



3^. 



13. I have 73 J, of land; if I shoult! aell 5M. 3R. IP, 
liow much should I have left. 

13. A owes B £100: what will remain due afierhehas 
paid hiiti 3s. Sy. ^ns. £S0 I Qs. 5^ 

14. A fanner raised 130 bushels of wheal; if he seUi 
49iw. 2pk. Igl. Ipt., how much will he have left. 4 

15. From \74khd. lOgal. Iqt. Ipl. of beer, lake SQhhI.' 
17gal. Zgt. Ipl. ^ns. Blhhd. 46gal. Srtj 

16. A farmer had 576Sa. Ipk. 2ql. of wheat, he aalj| 
I39bu. 2pL Sgl. Ipl. : how much remained unsold ? 

17. Wlial is the diflerence of time between SI]/)*. 
lOmo. 2v)k. ida. 7hr. 'liia. 4Ssec., and lOi/r. lOnu. 2wk, 
2da. "ihr. 59m. Usee. .= 

^ns. 51yr. Ida. 23hr. 25m. 35mc. 
. 18. There are two men, the oldest is Slyr. Qmo. 3iok,, 
Ii^.Zl^. 16sec.; the youngest 29^. I0mo.2uik.4da. iS/eTf 
84jn. 45stc.: what is the ditTerence of their ages ? 

1 19. A merchant bought 17cro/. 2qr. 14/6, of sugar, of 
which he sold at one time Soet. 2qr. 2iilb. ; at anothe) 
9aot. Iqr. 5l/j. : how much remaiued unaolil ? 

* Ans. 7cw/. 2jr. H^S. 

20. A merchant had six dehturs, who together owed 
him ,£2917 10s, Od.; live of them owed him ^£1675 13i. 
9d.: what did (he sixth owe ? 

31. Bought I'lciel. 3qr. 21lb. of pork, and sold at c 
time 4ciei. 20/i.; at another 3ewl-.3qr.; at another 2cwi. 
lU.: what remained on hand ? Jins. Sewt. 

22. Bought a hogshead of molasses, and sold at 
'me Idgal. 3qt. Ipt. 2gL; at another I2gal, 3ql. \pl. 3^ 

[ another I5gal. 3qt. Ipl. Igi.: how much reiuaias 
J«.U? ( 

23. Bought a piece of cloth containing 145j(d. Syr., and 
(dd 95yel. 2qr. Stui. : how much remained ? 

Ans. fiQyd. I no. 
\ -. 24. A merchant has £375 10s: if he takes £122 lis 
J pay for goods, how much will he have left ? 
. 25. A merchant bought 3757". 15cic/. 3qr. 19ii. 7m. 
l2i/r. of sugar, and sold 205 T. 17cw(. lqr.27lb.9o». I5dr^if 
V much remained on hand } 

Am. 169T. ISctoi. 1^. I9i6. Uot-lSiit^ 






MULTIPLICATION OF DENOMINATE NUMBERS. 

I. IT one share in a certain slock be valued at £13 
9}d, whni is the valai: of 06 shares } 

Ans. £1290 4«' 

5. If one spoon weigh 3oi. &pail. 15g'r., what is 
weight of 120 spoons.' 

3. If a man travel Mmi. Ifttr. Ard. in one Jay, how 
will lie go in one month of 30 days ? 

Ans. 746™. Sfar. i 

4, If ihe earth revolve 0° 15' of space per mitieUi 
time, how far does it revolve per liour ? 

0. If a man he 2da. Shr. llmin. I9sec. in walking < 
degree, how long would it take him to walk rounil 
eanh, allowing 355{ days lo a year ? 

Ans. Zyr. GBda. 19hr. Sit 

6. If a man drink 3gal. Igt. IpL of winq in a week, Il( 
much will he drink in 62 weeks ? 

7. A bond was given 21at of May,.1825, and was 
lip the 12tli of March. 1S31 : what will be Uie ptoducL 
the time which elapsed from the date of the bond till ihe'i 
it was taken up be multiplied by 3 ? Jns. 17yr. Smo. i 

8. Bought 90 hogsheads of sugar, each weighing ISt 
Syr. lllb.: what was the weight of ihe whole i , 

Q. What is the cost of IB sheep at Ss Q^d. apiece? 

Jifa. £S 4t, 
10. If one hat cost lis Gd, what will 2'Z hats cost? 

II. What is the weight of 1 dozen silver spoons, h 
weighing 3ox. Gptet. Ans. ^Ib. Sol ISi 

12. What is the weight of 7 tierces of rice, eachwei| 
ing SctW. 257-. laii. 

13. Bought 4 packages of medicine, each contunag 
^ ^3 O3 13 16^r.: what is the weight of all ? 

Aiw. \2.a 73 23 19 Aff. 

14. How far will a man travel in 5 days at the raHflf 
24Bii. 4/ur. Ard. per day ? 

16. How much molasses is contained in 25/tAiJ., euh 
hogshead having 61ga^ \qi. Ipt.} 
L .- AuB.. I534gai. Iql. Ij 
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16. Williams Sf Lowryj 

Bought of Alfred Robinson, 



s 


d 


90 Yards of broadcloth, at 8 


4 per yard. 


100 " " " - at 10 


6 


112 Yards of satinet, -at 3 


74 


126 w 44 u . at 12 


11^ 


144 u 44 44 . at 19 


11 


162 ^ " " - at 9 


3 


70 Yards of bombazine, at 19 


^ 

4 


198 Yards of Italian silk, at 16 


132 " ^ « - at 8 


11 


66 " « " - at 16 


Hi 




Ans. £752 145 1^. 


Received payment, 


Alfred Robinson, 


M 


per John Jfichols, 


17. Mr, William Sampson^ 






Bought of John Strong. 

9 ft 


92 Ivory combs, - - ♦, at 


C4 

3 54 


94 Pounds of col. thread, at 


6 9 


102 Yards of durant, - - at 


1 8 


104 Silk vests, - - - - at 


6 7 


106 Leghorns, - - - - at 


11 9 


114 Pair of nankin, - - at 


8 3^ 


116 Ponndl of white thread, at 


9 11 . 


Total Cost de257 175 8(f. 



18. How many yards of cloth in 36 pieces, each piece 
containing ^^yd, Sqr, ? 

10. How much land is there in 9 fields, each field con- 
taining 12^. 2R. 25P. ? 

Ans, 113j9.3jR.25P. 

20. How many yards in 9 pieces, each %9yd, 2qr, Sna, 

21. If a vessel sails 6L, 2mL Qfur, 3Qrd. in one week, 
how far will it sail in 8 weeks ? 

Ans, 47L, Imi, 7 fur. Srd. 

22. A farmer has 18 lots, and each lot contains 41.^. 
2R. IIP.: how many acres does Vve oviu\ 

14 
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23. There arc three men whose mutual ages are 14 
times 20jr. 5mo. 3wt. Ma. : what ia the siini of their 
Bges ? JiTia. 2%&yr. 5ma. 2idi. 

24. Bought 00 A^d. of sugar, each weighing l2ciDt. 2fr, 
14/6. : what is the weight of the whole ? 

25. If a vessel sail 40fnE. %fuT. 8rd. in one day, how 
far will she sail in one month of 3G days ? 

Ans. 1493mi. Hfur. 

26. Suppose each of 50 farmers lo raise 125iti. 3yi. 
6qt. of grain: 'how much do they all raise ? 

27. If one spoon weigh 3oi. 5jnet. 15^., what is lii« 
weight of 240 spoons? Ans. 65Z4. 7o:. fdjnrl. 

2S. If one man receive 3jd. iqr. Ina. of cloth, fio" 
many yards will II men receive? 

29. If a steamboat in crossing ihe Atlantic goes Slltni. 
4fvr. 32r<f. a day, how far will she go in 15 days ? 

^m. 3174 M)I» 

DIVISION OF DENOMINATE NUMBERa 

1. If 62 yards of velvet cMt £2 I8s 8d, what will one 
yard cost? Ans. Ilrf. l^J'ar. 

%. If 92 yards of broadcloth cost £71 14s Qd, what » 
the ralue of 1 yard ? 

3. If 90 hogsheads of sugar weigh 56 T. 13eirt. | 
iOlh.f what is the weight of 1 hogshead ? 

J]ns. \2ciSl. 2qT. L 

4. When 102 shares of a certain stock are valtiH 
£1290 4i dd, what would be (he cost of 1 share ? 

5. If the earth revolve 15° on its axis in I ho» 
fax does it revolve in I minute ? Ana. 9 

6. If 106 tons of iron cost £1001 9s Id, what isj 
T&lue of I toil ? 

7. If 57 gallons of wine cost £23 lis 5id, what it'l 
cost of one gallon ? ^tis. 8a. M 

8. If 69 casks contain 4ihhd. o3gal 2qf. Ipl. ot «" 
what are the contents of one cask ? 

9. When \15gal. Iqi. of beer are drank in 52 wd 
bov much is consumed in one week ? ^ 

L Atis. ^g,Q.l, Iqt. ^ 
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10. A rich man divided 168^. IpL (jqt. among 35 poor 
men : how much did each receive ? 

11. Suppose a man had 9Slb, 2oz, l9pwL 5gr. of silver, 
how much would he give 1 man if he gave an equal 
amount to 7 men ? ^ns, I4lb, Spwt, llgr. 

12. Divide 9hhd. 28gal 2qL by 12. 

13. What will be the share of one man, if 810 T. llcu;^ 
20lb. lOoz, lldr. be divided equally among 346 men ? 

Ans,2T. 6cwL 3qr. lllb. Soz. 13^r. 

14. What will be the quotient of 653tf. Ipk, 3qL divided 
by 12 ? 

15. Sold Sib, of indigo for J&19 13s 8(2.: how much was 
it a pound ? Ans. £2 9s 2^d. 

16. I gave £8 Qs 2d 2far. for 10 dozen of combs: how 
much did I pay for 1 dozen ? 

17. If I pay dei2 145 5d 3/ar. for 35 bushels of wheat, * 
how much is it per bushel ? ,8ns. 7s 3d Ifar, 

18. If a merchant pays ^623 12s 6d for 84 yards of 
cloth : how much did he pay a yard ? 

19. Suppose a man has 246mt. (yfur. 36rd, to travel in 
12 days: how far will that be in a day ? 

Ans. 20mL 4fur, 2lBrd. 

20. Suppose the distance from New-York to Bristol, 
England, to be 3176 miles, and a steamship to complete 
the passage in 15 days: how far^will she sail in one day 
at this rate ? 

21. If a steamboat should go 224 miles a day, how long 
would it take her to go to China, it being about 12000 
miles? Arts, 53da, l3/ir. 42m. 51sec. 

22. How long would it take a balloon to go from the 
earth to the moon, allowing the distance to be about 
240000 miles: the ]j)alloon ascending 34 miles per 
hour ^ 

23. If a vessel sail 25° 42' 40'' in 10 days, how far will 
she sail in one day ? Ans. 2° 34' 10." 

24. If you pay JC56 8s for 96 yards of cloth, how much 
do you pay a yard ? 

25. If one man can lift 20llb, 12o2. : how much can a 
boy lift, if a man lift 8 times as much as iVve V^o^ 1 

•ans. ^^Ib. ^07.. '^■\y>nV. 
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26. Divide a leap year into 102 equal parts. 

27. Divide a common year into 102 equal parts. j 

28. If 15 loads of hay contain 35 T. 4ctoLj what is the 
weight of each load ? 

29. Divide 371^ Ipk. cf wheat equally among 270 
men : what will each receive ? Ans. Ibu. Ipl*. 4^ 



FRACTIONS. 

RBDUCTIO:r OF FRACTIONS. 



1. Reduce ^ to its lowest terms. Jdtns, }. 

2. Reduce -j^l^l to its lowest terms. 

3. Reduce ||^ to its lowest terms. j^tu, |i* 

4. Reduce jr^ ^ ^^ lowest terms. 

5. Reduce ^^J to its lowest terms. Jins. f 

6. Reduce -^VlV ^ ^^ lowest terms. 

7. Reduce J^.J to its lowest terms. Ans. -yh- 

8. Reduce 45} to its equivalent improper fraction. 

1). Reduce IGj^o ^^ ^^ improper fraction. Aiis. ^^> 

10. Reduce 149] J 5 to an improper fraction. 

11. Reduce -Yu~ ^^ ^ whole or mixed number. 

4ns. 653y^^. 

12. In ^^"^^ of pounds of sugar: how many pounds? 

13. In -jJJS- of Ii/id, of wine: how many hkd. ? 

j3ws. 6m^hhd, 

14. In Yt hushels of wheat: how many bushels.? 

15. Reduce ^ off of ^ of |^ of J to a simple fraction. 

Jtns, 3^. 
10. In yj- off of J- of 21 dollars : how many dollars? 

17. Reduce ^ of J of i of -^ of -J of Y to a simple frar- 
ti(m. jjns. ^. 

18. I bouglit ^j of 5 of a ship: what part did I buv? 

19. Sold I of i^- of 265 of yards of cloth : how maiiv 
aid 1 sell? ' ' wirw. 13I5V 
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20. In ^j of 15|- of 5^ of 100 hogsheads of sugar: 
how many hogsheads ? 

21. Reduce f, 7, 8 and 5^ to a common denominator. 

^n« ii iiJ 5_0_4 324. 

22. What is the least common denominator of |, |^, 1, 

23. What is the common denominator off, ^, and 12^? 

/fnn !*^ 6 888 

24. Reduce |, f and f of }^ to a common denominator. 

25. What is the common denominator of -J of § of 2, 
} of I of 8^, and f of 9J ? Am. |g, W» ¥»"- 

26. What is the common denominator of ^ of 2 of ^ of 

3 of ^ of 4, ^ of 5 of i of 6^ of ^ of 8, and | of 2J of 3^ 
of i ? f 

TO REDUCE FRACTIONS 

FROM A LOWER DENOMINATION TO A HIGHER. 

1. Reduce | of a pound to the fraction of a cwL 

Ans. -i^cwL 

2. If you study Arithmetic ^^ part of an hour : what 
part is it of a week ? 

3. Bought f of a pint of filberts : what part of a hogs- 
head? Atis. ^^. 

4. What part of a mile is 5^ furlongs ? 

5. Bought \lh, of cloves : what part of a ton ? 

tans, 1 u^^. 

6. If a fly steps \ of a barley corn, what part is it of a 
league ? 

7. If a stone covers f of a square inch of land, what 
part of an acre does it occupy ? Ans, -jgrffFffTS^* 

8. Bought ^ of 3 pounds of raisins, what part of a cwL ? 

9. What part of a barrel is J of 5^ of 6^ of a pint ? 

Ans, 3^^. 

10. What part of a year is \ of \ of 2^ of 3^ of an 
hour? 

11. What is \ of 2-J of 400 bushels of wheat ? 
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TO REDUCE FRACTIONS 

TO INTEGERS OF LOWER DENOMINATIOirS. 

1. Reduce -^ of a cwt. of sugar to the lower denomina- 
tions, ^ns. Sqr, 3lb. loz. l^dr^ 

2. I bought 4^ of a hhd. of wine : how many gaUons did 
I buy? 

3. Reduce \^ of a pound of laudanum to the lower 
denominations. Jlns, 2j. 2gr. 

4. What is the value of ^ of an acre ? 

5. A goldsmith received f- of a pound of gold: what is 
the value? ^fu. ISoz. I4pwt.^gr. 

6. What is the value of f of a chaldron of coal ? 

7. What is the value of -^ of a yard ? 

Jlns. 2ft. Sin. 1^. 

8. A man travelled f of a mile : how many furlongs ? 

0. Reduce ^^ of a day to the lower denominations. 

^n$. I2hr. 55m. HZ^sec 

TO REDUCE FRACTIONS 

FROM A HIGHER TO A LOWER DENOMINATION. 

1. What is the vahie in grains off^QQ pounds Troy? 

•^ns. llgr. 

2. What part of an inch is -^-q of an Ell English ? 

3. What part of a quart is ^i^ of a tun ? Ans. 1-J^/. 

4. What is the value in gills of J of 1^ of 2| of a hhd.} 

TO REDUCE 

A DENOMINATE NUMBER TO A FRACTION OP A GIVEN 

DENOMINATION. 

1. What part of a ton is ISciof. Sqr. 20ZJ. ? Ans. ||. 

2. What part of 4nr/. Iqr. 24lb. is Scwt. Sqr. 17ZJ. ? 

3. What part of a pound Troy is lOo;:. ISpwt, Sgr.? 

Ans. f . 

4. What part of a cord is 19//. llOGj^j/n. ? 

5. What part of a mile is 13/Mr. "Zlrd. ISft. lOin. 
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ADDITION OF VULUAR FRACTIONS. 

1. I bought 22| bushels of wheat at one time, 19^ &t 
another, aad 33^ at another : how much did 1 buy m all ? 
1^ 1 Jtns. 75|-^|Sa. 

■ 2. What is the sum of 26^, 18i, 19|, 131, and iii? 
|V9. A farmer owns three farms; the first coutoina 471^ 
^tee, the second 714^, aud the third 18I| : how many- 
acres in all r ^ns. 1308f J acres. 

i. Bought } of 3^ of 5cwt. of sugar at one time ; at 
another, ^ of 5,'- of Scwl.; at another, J of ^ of ecwt.i 
J^OW much did 1 buy } 

■ ■St What ia the value of "^ of a ton, and -^-g ofa cwt? 



Jns. 12ey>l. \qr. 8lb. I2^t. 
. How far is J- of a mile ant! -^g of a furlong ? 

7. A man (ravelled 28| miles the firal day, 33-^ the 
aecond day, and 29^ miles the third day : how far did he 
travel in all ? ^n*. 90mi. 4ftir. I5rd, 3/(. U^in. 

8. Add 6| days and 52^ minutes together, and give 
the whole time, 

0. How many raisina are there in ^<ni>t. 8fli, and 
3^1? " j9h3. 2qr. nib. loi. mdr, 

10. Find the value of I of a year, ^ of a day, ^ of J of 

an hour, and 4 of -3 of aminule. 
H 

11. Bought 3 pieces of cloth; the first contained X of 
3 of 4 of |- yards ; the second -J- of J of 5 ; and the third J 
of f of ^ : what did they all contain f 

.3ns. 2yd. Zqr. IJna. 
, 13. Add together f, g, 13 and 18^. 
His. Add together y^,',', 1 and Y- •^'w- 4^5- 

Bf*. Add together 38f, 13^ and Of 
FTib. Add together 62, 13f, 17^ and 132f. 

Jtw. 169^. 
16. Add together J of a week, } of a day, and one 
bout. 

__17. Add together l^t. n^lh. mAl\<yi. 
mm Jins. lcu3t.\>iT.ftU.'».^o*- 
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SUBTRACTION OF VULGAR FRACTIONS. 

1. From f of an ounce take ^ of pwt. 

Ans. 6pi0f. 15gr. 

2. Take ^ of a day and ^ of J of J of an hour from 3} 
weeks. 

3. A man engaged to work 41 days, but was absent by 
mdisposition 6^^ days : how many days did he work ? 

4. What remains of a hogshead of vinegar if J- of it has 
leaked out ? « 

5. A man has travelled 4mi. I fur. 24rd: how mneh 
farther must he go m order to make 6 miles ? 

JJns. Ind, 6fvr. IM 

6. From 1 take ^. 

7. From 9 take 1^. Jns, % 

8. From f of a degree take f of a mile. 

9. Take ^ a square foot from ^r ^^ ^^ ^^^^* 

Ans. IR, ISP. 5yd. 4ft. 

10. A man sold ^ of a house to one man, ^ to another, 
and j2y to another: what part did he still own? 

Al 

11. One man bought i of ~^-cwL of iron, another i of 

g|c7/?^: how much did one buy more than the other? 

Ans. SlMl drams, 

12. From i of 12, take ^f of J. 

13. From f of 1^ of 7, take | off. Ans. 4^ 

14. From 75^^, take J of 3-f-. 

15. From 1^ of a ^6 take f of a shilling. 

Ans. £l9s dd. 

16. From 1^02. take jpwt. 

17. From S^cwt take 4^lb. 

Ans. Scwt. 3qr. 7lh. loz. 9|ir. 

18. From 3^Z^.Troy weight, take l-oz. 

1 9. What is the difference between 1 j- rods and f of an 
inch? Aiw.llfl. ll^m 



I 
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MULTIPLICATION OF VULGAR FRACTIONS. 

1. Multiply ^ bushels by J of 7. Ans, ^\\ hu. 

2. A man bought | of |- of a ship : what part did he 
buy? 

3. How much is ^ of 2^ times 8 dollars ? Jins. 3^. 

4. How far will a man travel in 17^ hours if he goes 
at the rate of 9f miles an hour ? 

•6. How many miles are ^ of 7 miles, multiplied by j^ 
of 87-j^. Ans, 403^7?u. 

6. What will 29| tons of gravel cost at 1|- dollar a ton ? 

7. I own 1^ of a ship, and sell ^ of J of my share : 
what part is it of the whole ? Ans,-^, 

8. What will 23|- pounds of lead cost at -^ dollar a 
pound ? 

9. What will |- cords of wood cost at 5J dollar a cord ? 

10. A merchant sold 37^ hogsheads of vinegar for 17| 
dollars a hogshead : what did it come to ? 

11. Sold \ of ^\cwt. of sugar for | of 17 dollars a cwt : 
what did it come to ? Jins, $78|. 

12. Sold I of f of 26^Zi. of rice for \ of 2 J of 10| 
eents a pound : what did it come to ? 

DIVISION OF VULGAR FRACTIONS. 

1. If I pay |- dollar a pound for tea, how many pounds 
can I have for 4284 dollars ? Ms. 4896Z3. 

2. Bought flour at 7f dollars a barrel, and laid out 129 
dollars for the article : how many barrels did I buy ? 

8. Paid 666f cents for marbles at six cents apiece : how 
many did I buy ? Ans, 1 1 1^. 

4. If raisins are 28^ cents a pound, how much can I 
have for 17^ cents ? 

5. How many barrels of flour can I buy for 161^ dol- 
lars if I pay 14f dollars a barrel ? Ans, XX-^^^^'bar. 

6. Divide 5205^ dollars among ^ of 91 persons : what 
will each have ? 

14* 
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7. Al 27 dollars an acre, how much iand ran I buy I 
1^ of a dollar? .3>is. t^saa 

9, Uow many applea can I buy for 2 J of ^ of 2 ceuls, 
if I pay J- of 2| of -^j cents apiece r 

6. BoD^ht^ of alotof lanii for 6040 dollars, and haviaa 
aold I of what was bought, 1 gave | of the remsiodsr to i 
charitable society, and divided the residue among 9 poor 
persons : what was the share of each ? ^ns. 3Tj. 

10, Of an estate valued 15000 dollars, the widow hes 
f(, the oldest SOD J of remainder, and the residue was di- 
vided among 9 children : what was the share of each of 
the 9 children ? ^ 

11. If 18 dollars will buy 650^| acres of land, how 
much will one dolkr buy 1 Jins. 3&^- 

12. Uow much sugar can I buy for ^ of 1& cents, if 1 
pay ■^ of 22 cents a pound ! 



DECIMAL FRACTIONS. 
ADDITION OF DECIMAL FRACTIONS. 

1. What is the amount of 27, 14, 49, 126, 909, ,4G9. 
and ,2614 ? Ana. 1215,7304. 

2. Add IB, 100, 67, 1, 5, 33, ,467 and 24,6 together. 

3. What is tlie sum of 99, 99, 31, ,25 60,102 ,29 
100,3*7 ? ^rw. 389,889- 

4. If you sell one piece of cloth for $4,25 ; another for 
S5,075 ; and another for $7,0025 : how much do you get 
for all i 

5. What ia the amount of $151,7, 970,602, 94,06, and 
8807,2659 f Jni. 91033,6279. 

6. A man received at one lime 913,25; at another 
96^; at another $23,051 ; 
90,^5 : how much did h 

7. Add together ,7509 ,( 
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8. Find the sum of twenty-five hundredths, three hun- 
dred and sixty-live thousandths, six-tenths, and nine mil- 
lionths. 

9. What is the sum of twenty-three millions and ten, 
one thousand, four hundred thousandths, twenty-seven, 
and nineteen millionths, seven, and five-tenths ? 

^ns. 23001044,500059. 

SUBTRACTION OF DECIMAL FRACTIONS. 

V 

1. iFrom thirty-five thousands, take thirty-five thou- 
sandths, ^ns, 34999,965. 

2. What is the difference between 4262,0246 and 
83^1653.' 

3. From 346,523120 take 219,691245943. 

^715. 126,831874057. 

4. From 64,075 take ,195326. 

5. What is the difference between 107, and ,0007.^ 

Ans. 106,9993. 

6. What is the difference between 1,5 and ,3785 ? 

7. From 96,71 take 96,709. Ans. ,001. 

8. From forty-three, and seventy-five thousandths, take 
eight, and twenty-three millionths. 

MULTIPLICATION OF DECIMAL FRACTIONS. 

1. What will 6,29 weeks board come to at 2,75 dol- 
lars a week ? Ans, $17,2975. 

2. What will 61 pounds of sugar come to at $0,234 
dollars per pound ? 

3. If 12,836 dollars are paid for one barrel of Hour, what 
will ,354 barrels cost? Ans. $4,543944. 

4. What is the content of a board, ,06 feet long and ,06 
wide? 

6. Multiply 49000, by ,0049. JJns, 240,1. 

6. Bought ,1234 oranges for 4,6 cents apiece: how 
much did they cost ? 

7.' What will 375,6 pounds of coffee c^o^X ?A. ^'l^ ^^- 
Jaiv per pound ? Axs». M^^ - 
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8. If I iuy 36,261 pounds of indigo at $0,029, mhtt 
will ii come to? 

9! Mulliply 69,3421001 cesls by ,0000028. 

^ns. ,0002501578eOSS 

10. Multiply 341,45 ilollars by ,007. 

11. What is the, conienl of a lot which is ,004 miles 
long and ,0U4 miles wide ? 

^tts. ,000016 n^wrn mJIrt. 
la. Multiply ,007853 by ,035. 
13. What is the product of 26,000375 dollars inulii- 



plied by ,00007 ? 



^n*. ,00182002035. 



DIVISION OF DECIMAL FRACTIONS. 

1. Divide ,6 dollars among 94 men. 

Ana, ,00638+. 

2. I gave 28 dollars to 2G7 persona: how much 

3. Divide 6,35 by ,425. Jiu. 14,941 + 
4r Tell the (juniient of 30,2678 dollara divided by 3.25, 

5. Divide a dollar into 12 parts. Ans. )ft,083333+. 

6. I gave 21,75 dollara for 34,317 yarda of clolli: 
how much a yard } 

7. DiTide ,25 of 3,26 into ,034 of 3.04 parts. 

Ana. 7,885 +. 

8. How many limes will ,35 of 35 be contained in 
,024 of 24 f 

9. Al',75 doflsTB & bushel, how many bushels oF r>'c 
con be bought for 141 dollars ? J}ns. ISShi. 

10. Bought ,001 bushels of potatoes for ,20341 dollars 
ft bushel, and paid in rye at ,00044 dollars a bushel: 
how much rye did it take ? 

11. Bought 53,1 yards of cloth for 2 dollars; how 
much was it a yard ? Ans. 0,037+. 

12. Dhide 125 by 1046. 

13. Divide one millionth by one billionlh. 

Ana. w 



thousoi^S 
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REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

1. Reduce ^ to decimals. ^ns. 0,85. 

2. Reduce -^ to decimals. ^ns. 

3. Reduce ^^ to decimals. ^ns. 0,136. 

4. Reduce y^ to decimals. «;^. 

5. Reduce ^^^ to decimals, w5fw. 0,2976. 

6. Reduce jio? ^^ decimals. .^n^. 

7 * Reduce ^^|q to decimals. .^fTW. 0,01 171875. 

8. Reduce ^Ve^d ^^ decimals. w^ns. 

9. Reduce j^i^jj to decimals. w^iw. 0,0001. 

10. Reduce yN^ ^ decimals. ^ns. 

11. Reduce ^048060 *^ decimals. 

' ^ns. 0,00000048828125. 

12. Reduce f to decimals. ^ns. 

13. Reduce ^^ to decimals. Ans. 0,88235+. 

14. Reduce -^j to decimals. Ans. 

15. Reduce |J to decimals. .^ns. 0,89473684+. 

16. Reduce yMt *^ decimals. .;3ns. 

17. Reduce /g®^ to decimals. Ans. 0,119519+. 

18. What is the decimal value off off multiplied by | 
of3|? Jlns. ,65714+. 

19. What is the value in decimals of 4 of f of |- divided 
by i off? 

20. A man owns f of a ship, he sells ^ of his share : 
what part is that of the whole, expressed in decimals ? 

Ans. ,3181818+. 

21. Bought U of 87 j3^ bushels of wheat for -^j^ of 7 dol- 
lars a bushel : now much did it come to, expressed in 
tiecimals ? 

22. If a man receive f of a dollar at one time, 7^ at 
another, and 8f at a third : how many in all, expressed in 
decimals ? Ans. $17,05. 

23. What decimal is equal to \ of IB^ ^wi -^-^ <iS. \^ ^ 
7j^f added together } 



24. WliBt decimal is equal lo J of 5 laken from | nf 
Am. 1,91G6I 
26. What decimal is equ&l to JJ, ^!, ^ added togelhv 

REDUCTION OF DENOMINATE DECIMALS. 

1. Reduce 2ft. 6i«. to ihe decimal of ii yard. 

Jlns. ,83333^. 

2. Bought "rai. \9pwl. (if silver: what part ofa pount 

3. Reduce 4^ months lo the dectmai of a year. 

4. Reduce 78 days to the decimal of a year oiH 
days. 

9. Reduce £25 19s 5^ij lo the decimul of a pound. 
Jins. ^25,672016 

6. Reduce 3jr. 2US. lo ihe decimal of a cvit. 

7. Reduce 5/ur. SGrd. •iyd. 2ft. Sin. to tlie denomi 
tion of a mile. Ans. ,739l97ni 

8. Reduce 4cwt. 2^gr. to the decimal of a ton? 

9. Reduce 3anl. Tib. Boz. lo the decimal of a ton, 

^jw. ,15334821 r.' 

10. Reduce 17Ar. 6m. 43Aec. to the decimal of a day. 

TO FIND THE VALUE OF A DECIMAL NUMBER. 



1 . What is the value of ,86 of a cwi. f 

Jim. 3qr. 12/J. Sos, Idr^ 

2. What is the value of ,8593 of a pound Troy f 

3. What is the value of ,142465 of a year of 365 

J}ns. 51,999731 

4. Wha't is the value of ,002081 of a pound Troy ? 

5. What is the value of ,367 of a year ! 

Jim. 134dfl. Iftr. 7m. 1' 

6. What is the value of ,7895 of a mile? 

7. What is the value of ,375 of a yard ? 

Ans. It/r.'. 

8. What is the value of ,08634 of a mile ? 

9. What is Ihe value of ,0098 of a ton ? 
Ans.2m. 1501.3,7] 

liat is the value ot .^094 ol a ia.-; 'l ^^Tl 
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PROMISCUOUS QUfiSTIONS. 

1. What will llf tons of hay cost at $17,37 a ton ? 

Ans, $201,92625. 

2. What will.l2^aZ. 3qt, Ipt. of wine cost at $0,28 a 
quart ? 

3. Bought a load of potash for $9,17, paying at the 
rate of $16 a ton: what was the weight of^e potash ? 

•^715. llcwt. Iqr, 23Z3. 

4. What will 57yd. 2qr. Bna. of cloth cost at $6,78 a 
yard? 

6. What will 7^. 222. 38P. of land cost at $64,50 per 
acre? ^ns. $499,06875. 

6. Suppose a farmer had 4 granaries of rye, the first 
contained 4,67 bushels; the second 9,87; the third 10,01 ; 
and the fourth 11,0012; after using 18,0679 bushels he 
sold the remainder for $1,03 per bushel, and divided the 
money among nine persons : what did each receive ? 

7» What is the cost of 693 yards of cloth, at $3,4775 
per yard. Ans. $2409,9075. 

8. What is the cost of 917 bushels of wheat at $1,125 
per bushel ? 

9. What is the cost of 328 yards of calico at $0,1 3 J. 
per yard ? Ans, 43,733333+. 

10. Bought 17 bags of hops, each weighing 4cwt. 3qr. 
llh. at $5,85 per cwL : what was the whole cost ? 

11. A merchant sold 4 packages of cloth of the follow- 
ing number of yards, viz : the 1st contained 254 and 6 
thousandths yards; 2d, 12 and 6 tenths yards; 3d, 8 and 2 
hundredths yards ; 4th, 180 an«l 2 million ths yards : how 
much did he sell in all > Ans. 454,626002j^(2. 

12. A merchant buys 3 parcels of tobacco; the 1st 
contains 120 and two thousandths pounds ; the 2d, 78 and 
two ten thousandths pounds; the 3d, 52 and two tenth 
pounds : how much did he buy in all ? 

13. What is the sum of 60 dollars and nine hundredths, 
13 dollars and three tenths, 18 dollars and three thou- 
sandths, and 54 dollars and three hundredths ? 
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H. A puis in iradc 91008,684; B puts in 8700^930; 
C puis »200,22; D puis in *1 98,668 ; and E pUU it 
8:18003,04 : what is ihe whole timouiu put in ? 
jins. 

15. B has ¥3808, A Iihs 93 9 i]iine«&afl<I 3 nulls; how 
much more muncy has B than A ? ' -j. ^s. 2804,0117' 

IB, A merchant buys 75 yanle or cloth at 4il^U p^ 
yard : what is ihe entire coat ? jJns. 

17. A farme( mIIs 26,24 cords' oi' wood at 94,25 pw 
cord, and 26 busbeti) of wheat at 91,06 per bushel ; he it 
lo lake in payment 26 yards of doth at 94.07 per yard, 
ami the remainder in cash : how much moiiey did he re- 
ceive r ^ns. 933,26. 

18. If 24 men have each 678 dollars 3 dimes 8 cenu 
aud 6 mill?, what is the total amount of their money i 

Ans. 

19. If one man can remove 1 1,82 cubic yards of e«ilii 
in a day, how much could 38 remove ? ^ns- 444,1A^ 

20. What is ihe cost of 16,6 yards of cloth at 911^ 
per yard ? ^ns- ' 

21. ll'a man earns 1 dollar 1 dime 1 cent and 1 mill pe 
day, how much will he earn in a year, if he do not woA 
on Sundays ? Am. $347,743- 

22. What will le the cost of seven hundred and % 
thousandths cords of wood, at 94 per cord ? An*. 

23. A person leaves an estate of 92946,388 to bi 
equally divided amon^ 12 persons ; what is each one's 
share? Ans. $246,533^, 



t 



RULE OF THREE, 

AND PnOMISCrOCS QtTESTlONS. 

1. If 16 men perform a piece of work in 24 days, how 
many men would it require to perform tjie work in 13 
days \ Ans. 32 me* 

a. Suppose a cistern has two pipes, and that one can fill 
it in 8^ hours, the other in 4^; in what Lme can both flL 
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3. Two men and a boy were engaged to do a piece of 
work, one of the men could do it in 5 days, the other in 
8 days, and the boy could do it in 10 days : how long 
would it take the three together to do it ? Ans. 2^, 

4. If a man perform a journey in 22-J days, when the 
days are 12 hours long, how many days will it take him 
to perform the same journey when the days are 15 hours 
long? 

6. After laying out \ of my money, and ^ of the re- 
mainder, I had 72 guineas left : how much had I at first ? 

Arts, 120 guineas. 

% A reservoir has three pipes, the first can fill it in 
12 days, the second in 11 days, and the third can empty 
it in 14 days: in what time will it be filled if they are all 
running together ? 

7. If the freight of 40 tierces of sugSir, each weighing 
B^cwLj 150 miles, cost $42, what must be paid for the 
freight of lOkhd, of sugar, each weighing l2cwL 50 
miles? Ans, $12. 

8. If a family of 14 persons spend $1120 in 8 months, 
how much will 9 of the same family spend in 5 months ? 

9. The quick step in marching is 2 paces per second, 
at 28 inches each : at what rate is that per hour, and how 
long will a troop be in reaching a place 20 miles distant, 
allowing a halt of half an hour for refreshment ? 

I tune Qhr, 47m. Sf sec. 

10. Two persons A and B are on the opposite sides of 
a wood which is 536 yards in circumference ; they begin 
to travel in the same direction at the same moment ; A 
goes at the rate of 1 1 yards per minute, and B at the rate 
of 34 yards in 3 minutes : the question is, ho\^c many 
times the quicker one must go round the wood before he 
overtakes the slower ? 

11.' In the latitude of London, the distance round the 
earth measured on the parallel of latitude, is about 15550 
miles. Now as the earth turns round in 23 hours 50 min- 
utes, at what rate per hour does the city of London move 
from west to east } »^ns. ^\^W^^ mVes -^^^t \s«\w 
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la. A father lefi hia son a. fortune, J of which he n 
^trough ill 8 monlhs; ^ of llie remuiniler lasted him ' 
tnoniliB longer, wlien he hod barely X82(} Icl'i: 
(lid his father leave hun ? 

13. There are lUOO men besieged in a lown wtlJi p 
visiona for 5 weeks, al towing each ii "' 
If ihey ai'e reiuforiied by 5D0 more i 
oiTered till the end of 8 weeks, how many o 
giren daily to each man 1 

14. A father djviiled -fg of his estate to i 
^ of the remainder to another, leaving ihe 
his widow. The difference of the childrens' legacies,W£ 
£S14 Gs Sd: what was the widow's ponton? 

15. Two persons, A and B, dejKirt at the same limi 
the one from Boaloa and the other from Hart/ord, distant 
about lUO miles. After 7 hours they meet ou the roBtl, 
when il appears that A had rude 1^ miles per hour ftsloc 
than B : at what rate per hour did each traveller ride i 

Am. A Tjf, B 6^ miles per bovf' 

16. What will be the coat of a piece of silver weighing 
73^^. 502. l^pwt. at 53 9d per ounce ? 

17. If the penny loaf weighs 8 ounces when the bushel 
of wheat cost 7« 3d, what ought it to weigh when ihu 
wheal ia 88 4,d per bushel ? Jim. fiira. l&,2^r. 

18. If one acre of land coats £1 7» 8rf., what wdl be 
the coat of 173A 2fl. UP. at the same rate? 

19. A gentleman's estate is worth £2107 12s a year: 
wbai may he spend per day and yet save £500 per 
annun).' Am. £4 Sa ^ih^ 

20. Four ihouaand soldiera were supplied with bread 
for 24 weeks, each man to receive 14ai, per day ; but bj 
eome accident ZIO barrels coiitaining 2UD/i, each vfttr" 
spoiled : what must each man receive in order that tf" 

■ remainder may last the same li 

^ J21. Let us suppose the 4000 soldiers having otie-fod^ 
'teenlh of their bread spoiled, to be put on an alIowancej| 
. 13ox. of bread per day fpr 24 weeks: required ihs web 

[TcJ'their bread, good and spoiled, and the amount apoHjj 



\spoil(A ^i*a^i»jy>. 
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22. Suppose 4000 soldiers tffter losing 210 barrels of 
bread, each containing 200Z3., were to subsist on Idoz* a 
day for 24 weeks ; had none been lost they might have 
received l4oz. a day : what was the whole weight, and 
how much did they receive ? 

23. Let us now suppose 4000 soldiers to lose one 
fourteenth of their bread, then to receive ISoz, per day 
for 24 weeks : what was the whole weight of their bread 
including the lost, and how much would each have re- 
ceived per day had none been spoiled ? 

i whole weight 688000;d ; 

Ans. }less 42000Z*. 

( l4oz, per day had none been lost. 

24. A certain amount of provisions will subsist an 
army of 3000 men for 30 days : if the army be increased 
by 2000, how long would the same provisions subsist it ? 

25. A merchant bought 42 pieces of cloth, each con- 
taining 20 yards, for which he paid $2520 : he sold the 
cloth at $3 per yard, did he make or lose by the bargain ? 

Ans, He neitlier made nor lost. 

26. If 18 men can build 72 rods of wall in 4 days, how 
many rods will 38 build in 22 days ? 

27. If 8 barrels of flour will supply 240 men for 6 days, 
how long will 14 barrels supply 126 men ? Jtns, 20da. 

28. The sum of $2500 is to be divided between two 
brothers, so that for every dollar received by the younger 
the older was to receive $4 : how much did each receive ? 

29. If ^ of a pole stands in the mud, 1 foot in the water, 
and f in the air, or above the water, what is the length of 
the pole? 

30. If 50 persons consume 600 bushels of wheat in 1 
year^ how much will 278 persons consume in 7 yean ? 



PRACTICE. 

1. What will be the cost of 752 yards of cloth at $1J 
per yard ? 

2. What will be the cost of 392 yards of cotton at Is 6d 
per yard ? Atv&, Saa ^%* 



\ 
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3. Wliat will lie tlie cost of 28J yards of broadcloth al 
£1 4j 6rf per yard? 

' What will be llie cost of 2000 quills at A ceiil [wt 
quill? ^tu. »1U. 

5. Whal will be the cost of 1800 lead peucils at 3 cents 
apiece ? 

B. What will 14 Ell English 3 nails of broadcloth cost 
at £2 3s Bd per yard ? ^th. £38 9* rjd 

7. Wbai will 31cip! Iqr. GJh. of sugar cost at li jier 
pound ? 

8. What will 102 acres of land come to, at £6 4« W 
per acre } Ans. £634 3(. 

9. What will be the coat of IQgal. \ql. 2gi. of wine at 
&s 4(j per quart ? 

10. What will be the cost of 72 dozen of eggs at Is H 
per dozen ? ^ru. £4 10* 

11. What will 393 pound of cheeee come lo,aH*2(i 
per pound ? 

12. What will be the coat of aSJ yards of cloth, at Kj 
per yard? . ^ns. 270,76. 

13. What will 288 pounds of rice come to, at S^rf jwr 
pound ? 

14. Whal will be the cost of 924 yards of linen at 75 
cents per yard f ^ns. 8693. 

15. What will 154^ tons of hay come to, at 812 per 
ton? 

10. What will be the cost of 876 bushels of apples, si 
31} cents per bushel ? ^m. 273,71. 

17. What is the cost of 280 yards of tape, at 2J ceuu 
per yard ? 

18. What is the cost of 40 pounds of soap, al 6J cents 
per pound i Ans. 

19. What will be the cost of Zhhd. bgal 3qt. %gi 
molasses, at \2,X cents per quart? 

20. What win be the cost of 55Ja. 3pt. Sji. of wl 

I at 10s id 3/ur per bushel ? Jins. £.28 1 1^ lOd I 

21. What is the value of 3096 yards of tape, at 
per yard ? ^as. '" ' 

22. What is the cost of 7422 " * " 

er pound? 
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SIMPLE INTEREST. 

1. What is the interest, at 6 per cent, on $178,50 for 
50 years ? ^ns. 535,50 

2. What is the amount of $1433,14 after bearing inter 
est for 8 years, at 6 per cent ? 

3. What is the interest on $957,08 for 12 years, at 3^ 
per cent? ^ns, 401,97 3+. 

4. What is the interest on $750,90 for 84 months, at 7 
per cent ? 

5.^ What is the interest on $8099,74 for 48 months, at 5 
per cent per annum ? Ans. 1619,94 8. 

6. What is the interest on $170,50 for 60 months, at 6 
per cent per annum ? 

7. What is the interest on $37596,42 for 48 months, at 
6 per cent per annum ? Ans. $9023,140+. 

8. What is the interest on $7953,70 for 27 months, at 
6 per cent per annum ? 

9. What is the interest on $0,75 for 150 years, at 6 per 
cent per annum ? Ans, 6,75. 

10. What is the amount of $63,50 for 200 years, at" 6 
per cent per annum .? 

11. What is the interest on $1639,50 for 11 months, at 
6 per cent per annum ? Am, $90,17 2+. 

12. What is the interest on $64,36 for 72 months, at 6 
per cent per annum ? 

13. What is the interest on $33,50 for 7 months and 17 
days, at 7 per cent per annum } Ans, $1,47 8+. 

14. What is the interest on $102,34 for 9 months and 
29 days, at 4 per cent per annum ? * 

15. What is the interest on $172 for 99 months and 19 
days, at 12^ per cent per annum ? Ans, $178,50+. 

16. What is the interest on $288 for 5 days, at 6 per 
cent per annum ? 

17. What is the interest on $1613,80 for 1 year 10 
months and 10 days, at 6 per cent per annum ? 

Ans, $180,207+. 

18. What is the interest on $400,ioi \^ ^^^^^'^ \snss^^^ 
and 6 days, at 7 per cent per annvmi'^ Aus. ^^"^"1 ^^^ ^"^ 



arPPI-EMENT. 

COMPOUND INTEREST. 

1. Whal will be the amount of £550 10s placed atcoa^I 
pouiul intereat at 7 per cent for 3 years, the interest briv' 
wUled uniiuuDy ? Jlns. ^£674 7s Bldi 

2. If the population of a country be 2500000, and i( W 
creases 25 per cent every 10 years, whal will it amount tS I 
in 20 years ? 

3. What will a note of $300 amouDl to in 3 yemi I 
compound interest aC G per cent, tlie interest being' adtlM ] 
semiannually? jlns. $337,65 S-f. 

i. What is the compound interest on $037,25, [or S 
years at 5 per cent, llie interest being added annually} 

5. What will be tlie amount of S(iOO in 1^ years U 8 
per cent, the inieresi being added quarterly ? 

^ns. 666,06 5-f. 



DISCOUNT. 

1. A note of $550.50 Is due in II months, but the pe^ J 
son to whom it ia payable sells it with the discount of I 
Kt 7 per cent : how much shall he receive ? 

^ns. 517,30 

2. How much ought Mr. Ready lo pay in cash fof h 
note of £18, due 15 months hence, it being dtscoimled^ 
6 per cent ? 

3. Mr. A jrives his note to B for «240, one-half psyafi 
in 4 months and the other half in 8 months : ivhal is I 
present value of said note, discount at 5 per ( 
annum } . Jim. 234,16 2j 

4. What is tlie present value of £275 payable as ^ 
lows : one-half in 3 mnnllis, one-third in G months, ■] 
the rest in 9 months : the discount being 6 per c 
annum? 

5. Bought goods for ^£250 ready money, and sold tfa^ 
for £300 payable by a note at 6 months : now if the M^ 
be discounted at 6 per cent per annum, will the purcbBfL 
make or Jose ? Ans. makes £41 fij Z^im 

6. What is the present ualoe o^ %4ft(iQ ^a.-YaJjie iam 
atoatbe, discount 4^ per cenV ^t awtium^ 



EXAMPLES IN COMMISSION AND BROKERAGE. 

7. How much corn must 1 carry to a miller that I msj- 
[ receive a busliel of meal ; he Inking -jL for toll ? 

.^rts. IJu. "i-^qt. 
r. Johnson has a note againBt Mr. Williams I'or 
^15,50, (fated August I7th, 1838, which becomes due 
Iduary I Ith, 1839 : what ready money must be paid for 
e note September 35tli, 1B3S. 
ffl. C owes D 91728, to be paid October 27lh, 1842; 
B-Vishea to pay on the 24ih of August, 1838, lo which 
l^.-consents : how much ought D to receive, inlereat at 6 
ecenl? Jim. $1381,847+. 

^ 10^ What is the present value of a note of SI 600, due 
I years hence: the interest being computed at 5 per cent 

11. A man having a horse for sale, offered it for $225 
1 hand, or 230 at 9 months ; the buyer cliose the 
tatter ; did the seller lose or make by hie offer, supposing 
money to be worth 7 per cent ? 

Aiu. he lost 96,47 3+. 



i 



COMMISSION AND BROKERAGE. 



My commission merchant sells goods to the amount 

of 91000, on which 1 allow him a commission of 2 per 

^^t, and aa he pays over before the money becomes due, 

[lAow him L} per cent: how much am I to receive? 

^ • Am. $065,30. 

a. My broker receives from me $2000 to be laid out in 

Stocks: what will be tlie value of my stocks after allow- 

g him 2J per cent commission ? 

8. I sold $6910,80 worth of goods for a merchant at a 
Ion of 2^ per cent : how much ought I to pay 
ay principal? Mi. $6738,03. 

4. I remitted to my agent $7380 to lay out in the pur- 
* iron. He takes 3^ per cent on the whole sum. 
ommission, and then buya i 
■ much does he purchtise ? 



Y a,\S"ai<iV« 'i^ 
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PERCENTAGE. 

The term per cent, means a hundredth part of the thing 
spoken of. The term is generally used to express the 
interest on money, but may also be employed to designate 
hundredth parts of other things. Thus, when we say 
twenty per cent of a bushel of wheat, we mean twenty 
hundredths, or one-fifih of it. 

EXAMPLES. 

1. A has $426 deposited in the bank, and wishes to 
draw out 5 per cent of it : how much must he draw f6r ? 

Ans. $21,30. 

2. A merchant has 600 barrels of floui ; he shipped 
64 per cent of it and sold the remainder : how much did 
he sell ? 

3. A merchant bought 400 hogsheads of molasses. On 
getting it into his store, he found it short 3^ per cent: 
how many hogsheads were wanting? .^tw. 14. 

4. Two men had each $240. One of them spends 14 
per cent, and the other 18J per cent: how many dollars 
more did one spend than the other ? 

5. What is the difference between 5^ per cent of $400 
and 6 J per cent of $350 ? Ans. $0,75. 

6. A trader laid out $160 as follows: He pays 24 per 
cent of his money for broadcloths; 30 per cent of what is 
left for linens; 12 per cent of what is lef^ for calicoes; 
and then, 5 per cent of the residue for cottons : how much 
did he pay for cottons ? 

7. A man purchases 250 boxes of oranges and found 
that he had lost in bad ones 18 per cent: To how many 
full boxes were his good oranges equal ? Jtns. 205. 

8. If I buy 895 gallons of molasses and lose 17 per 
cent by leakage, how much have 1 left ? 

To find the rate per cent, 

1, If J buy 6 hogsheads o^ moVas^^s for $200 and sell 
them for $220, what do \ gaixv \jet c.«oX. ^w ^^ \sssi\sffi^ 

expended ? 
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It is plain that $20 is the amount made. What per 
cent is thia^of $200: that is, how many hundredths of 
$200? If we add two ciphers and divide, the quotient 
will express the hu.ndredths: ThlKj-'^ 

2000 
-200=^^' 

that is, 20 is ten per cent of 200. 

Hence, to determine the per cent which one number is 
of another, we have the following 

RUIiB. 

1. 'Bring the number to hundreds hy annexing two ciphers 
or removing the decimal point two places to the right, 

II. Divide the number so formed by the sum on which 
the percentage is estimated : the quotient will express tJie 
per cent. 

2. A man has $550 and purchases goods to the amount 
of $82,75 : what per cent of his money does he expend ? 

3. A merchant goes to New-York with $1500; he first 
layout 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that remained 
after his first? .^ns. 55 per cent, 

4. Out of a cask containing 300 gallons, 60 gallons is 
drawn : what per cent is this ? 

5. If I pay $698,33 for 3 hogsheads of molasses and 
sell it for $837,996, how much do I gain per cent on the 
money laid out ? »^ns, $20 per cent. 

6. If I pay $698,33 for 3 hogsheads of sugar and sell 
them for $837,996, how much do I make per cent on the 
amount received ? 

7. A man gave his note for $240, and soon after made a 
payment of $160: what per cent of the debt did he pay? 

Ans, 66 J per cent. 

The per cent of loss or gain being given^ and the amount 
received^ to find the principal or cost, 

1. I sell a parcel of goods for $170, by which I lose 
Id per cent : what did they cost ? 

It is evident that the cost, less 15 ^ex c^uV^^-iiXK^nNK**^ 

15 
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15 hundreths of the cost, is equal to $170. Hence, 85 
hundredths of the cost is equal to $170;#and conse- 
quently, the cost is equal to 

•I70xl00-^85==i$200 cost. 

Hence, to find tlie cost when there is a loss. 

Multiply the amount received hy 100 and divide the pr<h 
duct by the difference between 100 and the per cent. 

2. Sold a parcel of goods for $195,50, on which 1 
made 15 per cent : what did they cost me ? 

It is evident that the cost added to 15 hundredths of 
the cost, will be equal to what the goods brought^ viz, 
$195,50. If we call the cost 1, then ^% of the cost, 
plus ^^^ of the cost is equal to what they bring : That is 

j^ of cost=$195,50-, 

or, cost equals $195,50 xl00-7-115=$170. 

Hence, to find the cost when there is a gain, 

Multiply the amount by 100 and divide the product by 
100 plus the per cent, 

3. Sold cloth at $1,25 per yard and lost 15 per cent: 
For what should I have sold it to gain 12 per cent ? 

^ns. $lfi470\^ per yard, 

4. Sold cloth at $1,25 per 3rard and lost 15 per cent: 
what per cent should I have gained had I sold it at 
$l,6470|f per yard? 

5. Sold cloth at $1,6470^ per yard and gained 12 per 
cent: for what ought I to have sold it to lose 15 per 
cent? Jtns, $1,25 per yard. 



INSURANCE. ^ 

1. What is the premium of insurance on $9870, at 14 
percent? ^7is, $1381,80. 

2. A merchant wishes to insure on a vessel and cargo 
at sea, valued at i^^SQOO *. vrhat will be the premium at 
1} per cent? 
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3. What is the premium on $750 at 1 J per cent ? 

^ Ans, $13,12i. 

4. What IS the premium of $8750 at 3J per cent ? 

5. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2\ per cent : what does 
he pay for his policy ? Ans. $450. 

6. A merchant learns that his vessel and cargo valued 
at $36000, have been injured to the amount of $12000; he 
effects an insurance on the remainder at 5^ per cent : what 
premium does he pay ? 

7. What is the insurance on my house valued at 5000 
at \ per cent ? Ans. $12,50. 



BANKING. 



When a bank discounts a note, it is customary to sub- 
tract from the face of the note the interest for the time 
which must elapse before the note becomes clue ; and the 
difference between this sum and the face of the note, is 
what the bank credits as the value of the note. A person 
is not obliged to pay a note until three days after it falls 
due. These are called days of grace. The bank, that it 
may lose no interest, always charges interest for the days 
of grace. Thus, if a note is made payable in thirty days, 
a bank which discounts it will charge interest for thirty - 
three days. 

1. What is the bank discount of a note of $1000 payable 
ia 60 days, at 6 per cent interest? Ans. $10,49 9+. 

2. A merchant sold a cargo of cotton for $7860 for 
which he receives a note at 6 months : how mucK money 
will he receive at a bank for this note, discounting it at 6 
per cent interest ? 

3. What is the. bank discount on a note of $100 payable 
in 60 days, discounted at 6 per cent per annum ? 

Am, $1,04 9+. 

4. A has a note against B for $1728, payable in three 
months; he gets it discounted at 6 per cent interest: how 
much does he receive ? 



332 SUPPLEMENT. 

LOSS AND GAIN. 

1. If I buy cof^ at 16 cents and sell it at 20 cents: 
how much do I make per cent on the money paid ? 

Ans, 25 per cetiL 

2. If I buy tea at 4$ per pound and sell it at 4s 9d per 
pound : how much should I gain on a purchase of dSlOO? 

3. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound: how much 
did he gain on tlie whole, and how much per cent on the 
money laid out ? 

j^ {whole gain 91? fiO] 
' ( gain 20 per cent, 

4. Bought cloth at 81,25 per yard, which proving bad, 
I wish to sell it at a loss of 18 per cent: how much must 
I ask per yard ? 

5. Bought 50 gallons of molasses at 75 cents a gallon, 
10 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost ? Ans. $1,031 j. 

6. Bought a cow for $30 cash, and sold her for $35 at 
a credit of 8 months : reckoning the interest at 6 per cent 
how much did I gain ? 

7. Bought 67 yards of cloth for $112, but 19 yards 
being spoiled, I am willing to lose 5 per cent : how much 
must I sell it for per yard ? *Ans. $2,2 16 J. 

8. Bought 67 yards of cloth for $112, but a number of 
yards being spoiled, I sell the remainder at$2,216|per 
yard, and lose 5 per cent : how many yards were spoiled ? 



FELLOWSHIP. 



1. A bankrupt is indebted $2729, Tiz*t to A $500,37; 

to B $228; to C $1291,23; and to D $709,40; but his 

estate is only worth $2046,75. How much can he pay 

on the dollar, and how much will each creditor receive? 

Q C 75 cents on the dollar; A gets $375,27|; 

^^' \ B %Vt\ \ C %^^^,Vi\s auO.\i %^E2,05u 
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2. A, B, and C send a ship to sea, which together with 
her cargo was worth $15000. A and B owned each one- 
fifth, and C the rest They gained $1250 : how much did 
each pay towards the ship and cargo, and what did each 
receive of the profits ? 

3. A man bequeathed his estate to his four sons in the 
following manner, viz: to his first $5000 ; to his second 
$4500; to his third $4500; and to his fourth $4000. 
But on settling his estate it was found that after paying 
debts, charges, 8cc. only $12000 remained to be divided : 
how much must each receive ? 

c Q (jJrs/ son $3333,33|^; 5Ccowi£ $3000; 

^'^' X third $3000 ; fourth $2666,66|. 

4. A widow and her two sons have a legacy of $1500, 
of which the widow is to have one-half and the son's each 
one-fourth. Now suppose the eldest son to relinquish 
his share, and the whole to be divided in the above pro- 
portions between the mother and younger son, what will 
each receive ? 

5. Suppose premiums to the value of $12 are to be dis- 
tributed in a school in the following manner. The pre- 
miums are divided into three grades. The value of a 
premium of the first grade is twice the value of one of the 
second ; and the value of one of the second grade twice 
that of the third. Now there are 6 to receive premiums 
of the first grade, 12 of the second, and 6 of the third: 
what will be the value of a single premium of each grade ? 

C 1st grade $0,88|-. 

Ans. { 2d " $0,44|. 

^3d " .$0,22g. 

6. Four traders form a company : A puts in $400 for 5 
months; B $600 for 7 months; C $960 for 8 months; 
D $1200 for 9 months. In the course of trade they lost 
$750 : how much falls to the share of each ? 

7. A and B lay out certain sums in merchandise 
amounting to $320, of which A pays $180 and B $140; 
they gain by the purchase $64: what is each one's sK^'t^^. 
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TAXING. 

A tax is a sum required to be paid to the goyemroent 
for its support. It is generally collected from each indi- 
vidual in proportion to his property. 

In some states, however, every white male citizen over 
the age of twenty-one years is required to pay a certain 
tax. This tax is called a poll tax; and each person so 
taxed is called a poll. 

In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town 
on which the tax is to be laid. If there is a poll tax, 
make a full list of the polls, and multiply the number h^ the 
tax on each poll, and subtract the product from the whole 
tax to be raised by the town ; the remainder will be the 
amount to be raised on the property. Having done this 
divide the whole tax to he raised by the amount of taxable 
property and the quotient will he the tax on 9^1, Then, 
multiply this quotient by the inventory of each individual, 
and the product will be the tax on his property. 

A certain town is to be taxed $4280, the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The property of 
A is valued at $2800, and he pays 4 polls, 
B's at $2400 pays 4 polls, E's at $7242 pays 4 polls, 
C's at $2530 pays 2 " F's at $1651 pays 6 '' 

D's at $2250 pays 6 " G's at $1600,80 pays 4. 

What will be the tax on one dollar, and what will be A's 
tax. Also the tax on each ? 

$1,40 X200=$280 amount of poll tax. . 
$4280 — $280=$4000 amount to be levied on property. 

$4000-T-$1000000=4 mills on $1. 
Then, to find the tax of each, as A's for example. 
A's inventory $2800 

,004 

11,20 
4 polls at $1,40 each 5,60 

A's whole tax $16,80 

In the same manner the tax of each person in the town- 
ship may be found. 
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The assessors after finding the per cent., or the amount 
to be raised on each dollar, often form a table showing the 
amount which certain sums would produce. Thus, after 
having found, as in the last example, that 4 mills is to be 
raised on each dollar, we can, by multiplying by the seve- 
ral numbers 1, 2, 3, 4, obtain the following table. 



« 


8 


$ 


« 


» 




$ 


1 gives 0,004 


20 gives 0,080 


300 gives 1,200 


2 « 


0,008 


30 « 0,120 


400 


(-( 


1,600 


3 " 


0,012 


40 ' 


t 0,160 


500 


a 


2,000 


4' " 


0,016 


50 * 


' 0,200 


600 


u 


2,400 


5 " 


0,020 


60 ' 


' 0,240 


700 


a 


2,800 


6 " 


0,024 


70 ' 


' 0,280 


800 


u 


3,200 


7 ^ 


0,028 


80 * 


' 0,320 


900 


u 


3,600 


8 " 


0,032 


90 ' 


' 0,360 


1000 


u 


4,000 


9 « 


0,036 


100 ' 


' 0,400 


2000 


u 


8,000 


10 " 


0,040 


200 ' 


' 0,800 


3000 


u 


12,000 



1. Find the amount of B's tax from this table. 

B^s tax on $ 2000 . . is . 9 8,000 
B's tax on 400 . . is . $ 1,600 
B's tax on 4 polls, at $ 1,40 . $ 5,600 

B's total tax . . is . $15,200 
S. Find the amount of C's tax from the tables. 



C's tax on $ 2000 
Cs tax on 500 
Cs tax on 30 
C's tax on 2 polls 

C's total tax 



is . $ 8,000 

is . $ 2,000 

is . $0,120 

is . $ 2,800 

is . $12,920 



^^fc a similar manner we might find the taxes to be paid 
*V D, E, &c. 
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EQUATION OF PAYMENTS. 

In finding the equated time of payments, for several 
sums due at different times, any day may be assumed as the 
one from which we reckon. Thus, if I owe Mr. Wilson 
$100 to be paid on the 15th of July, $200 on the 15th of 
August, and $300 on the ninth of September, and we re- 
quire the mean time of a single payment, it would be most 
convenient to estimate from the first of July. 

From 1st of July to 1st payment 15 days 
tt u (( to 2nd pajonent 45 days 

^ ^ « to 3rd payment 70 days 



Then, by rule given in page 227 
we have 



100x15= 1500 
200x45= 9000 
300 x70==21000 

600 6|00)31 5|00 

521" 



Hence, the amount will fall due in 52j days from the 
1st of July : that is, on the 22nd day of August. 

But we may, if we please, demand at what time the pay- 
ment would be due from the first of June. *- 

From June 1st to 1st payment 45 days 
(( tt u u 2nd payment 75 days 
« « « « 3rd payment 100 days 

Thus 100 X 45= 4500 • 

200 X 75=15000 
300x100=30000 

600 6|00)495|00 

82^ 



Hence the payment becomes due in 82^ days from June 
1st, or on the 22nd of August — the same as before. 

^ny day may^ therefore be taken as the one from which 
the mean time, x^ estimated. 



f 
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Ex. 1. Mr. Jones purchased of Mr. Wilson, on a credit 
of six months, goods to the following amounts, 

15th of January, a bill of $1250. 

10th of February, a bill of 1000. 

6th of March, a bill of 800. 

8th of June, a bill of 750. 

He wishes, on the 1st of July, to give his note for the 
amount ; at what time must it be made payable. 

Jins, Sept. 1. 

Ex. 2. Mr. Jones bought $2000 worth of goods : he 
was%to pay $800 in five months, $600 in six monUis, and 
the remainder in eight months ; what will be the time of 
credit, if he pays the whole amount at a single payment ? 

Ans, 6 mo. 6 days. 

Ex. 3. A owes B $200, of which $40 is to be paid in 
3 months, $60 in 5 months, and the remainder in 10 
months ; what is the mean time of payment ? 

Ans. 7 mos. 3 days, 

Ex. 4. Bought several lot^ of goods, as follows : 
A bill of $650, June 6th, 
Do. of 890, July 8th, 
Do. of 7940, August 1st. 

Now if the credit is 6 months, at what time will the 
whole become due ? Jins, Jan. 24th. 

Ex. 5. Bought goods to the amount of $1280, to be paid 
for as follows, viz. : one-fourth in cash, one-fourth in 6 
months^ one-fourth in 7 months, and the remainder in one 
year; what is the average time of payment? 

Arts, 8 mo. 10 days. 

Ex. 6. Mr. Johnson sold, on a credit of 4 months, the 
following bills of goods, 

April 1st, a bill of $1450. 
May 7th, a bill of 1250. 
June 5th, a bill of 850. 
At what time will the whole become due ? 

• 15* 
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CUSTOM HOUSE BUSINESS. 

Persons who bring goods, or merchandise, ii 
United Slalea, from foreign countries, BrR required lo ji 
ftl the ports where they are landed, a certain amouul 
Uicir value, called o Duty. This duty is imposed by J 
General Government, and must he ihe same, on |l^i« 
artides of merchandise, in every part of the ITDtfaidSdi 

Besides the duties on merchandise, vessels empldS 
in commerce are required, by law, to p»y certain gtnasfl 
the privilege of entering llie ports. These sums art' 
or small in proportion to the size or tonnage of 1^ 
The moneys arising from duties and tonnage, are c 



In order lo secure the faithful collection of the n 
the government has established an olTice in each s^pOM 
called a Custom House, and the ofliccrs attached to it, aj 
called Custom House Officers. 

For the purpose of ascjriaining, with cerDunty, 1 
amoimi of duties lo be paid, it is provided, by law, that 1^ 
cargoes of vessels employed in foreign commerce, shall ■ 
weighed, or gauged, by the Custom house olGcers. 
the Custonf house weight, or gauge, of merchaadisei o 
Inin allownncea are made on account of the box, cask) bi 
&c., which contains the goods; and also on account i 
leakage and breakage. 

Draft is an allowance from theweighl of each box i 
favor of ihe buyer, for waste, &.c. It 'a always deduct! 
before tke tare. 

Tare is an allowance made lo. the buyer for the weigi 
of the hogshead, barrel, box or bag, conlaining the c 
Iiiodily sold. 

Gross Weight is the whole weight of the goods, togeih* 
with that of the hogshead, barrel, box, bag, &( 
contains them. 

^S^JVeiglU is what remains after all the dedticiioH 
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The following is the allowance for draft 

L a single box, weighing 1 cwt., or 112 lbs., 1 lb. 

" " " above 1 cwt., and under 2 cwt., 2 lb. 
" « « " 2 cwt, and " 3 cwt, 3 lb. 
" « " " 3 cwt, and « 10 cwt, 41b. 
u « u « 10 cwt, and " 18 cwt., 7 1b. 
tt tt 44 u 18 cwt, and upward, 9 lb. 

It should be borne in mind, that the tare is reckoned 
ter the draft has been allowed. In computing the tare, 
ly remainder which is less than half a pound, is omitted ; 
It ;vhen it is over half a pound it is reckoned as a pound. 

The following table shows the rates of tare. 

Sugar in casks, (except loaf,) . . 12 per cent.' 

Sugar in boxes, 15 per cent 

Sugar in bags or mats, .... 5 per cent. 

Sugar-candy in boxes, . . . . 10 per cent 

Cheese in hampers or baskets, . 10 per cent 

Cheese in boxes, 20 per cent 

Candles in boxes, 8 per cent 

Chocolate in boxes^ 10 per cent« 

Cotton in bales, ••••.. 2 per cent 

Cotton in ceroons, 6 pqjr cent 

Glauber salts in casks, • • • • 8 per cent 

Nails in casks, 3 per cent 

Pepper in casks, • i • • • • 12 per cent 

Pepper in bales, ry : •' 5 per cent 

Pepper in bags, 2 per cent 

Soap in boxes, . 10 per cent 

Shot in casks, 3 per cent 

Twine in casks, 12 per cent. 

Twine in bales, 3 per cent 

Liquor in casks, (for leakage,) . 2 per cent 
Beer, ale, and porter in bottles, 

(for leakage,) 10 per cent 

All other liquors in bottles, . . 5 per cent 

Or the importer may have them counted, and pay duty 
I the actual amount 



^i^ 
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CUSTOM HOUSE BUSINESS. 

Persons who bring goods, or merchandise, into itie 
United Slates, from foreign couatrie^, are required (□ paj, 
at (he ports where they aie landed, a eeriaiii ajnount oa 
their raliie, called a Duty. This duty is imposed by ibe 
General Government, and must be the same, on the same 
articles of merchandiae, in every part of (he Uiiiled Stales. 

Besides the duties on merchandise, vessels employed 
in commerce are required, by law, lo pay certain sums for 
the privilege of entering the ports. These sums are large 
or small in proportion to the size or tonnage of vessels. 
The moneys arising from duties and tonnage, are called 



In order lo secure the faithful collection of ihe k 
the government has established an oflice in each seaport, 
called n Ciiaiom House, and the officers attached to it, are 
called Cuitom Bouse Officers. 

For the purpose of ascgrlaining, with certainty, the 
ranoutit of duties to be paid, il is provided, by law, that the 
cargoes of vessels employed in foreign commerce, shall be 
weighed, or gauged, by the Custom house ofGcers. In 
the CuBtooPhouae weight, or gauge, of merchandise, cer- 
tain allowances are made on account of lite box, cask, bag, 
&.C., which contains the goods; and also on account of 
leakage and breakage. 

Draft is an allowance from the weight of each bax in 
favor of the buyer, for waste. Etc. It is always deducted 
before tke tare. 

Tare is an allowance made to. the buyer for the w 
of the hogshead, bnrrel, box or bag, containing the 
modiiy sold. 

Grass Weight is the whole weight of the goods, togetb 
with that of the hogshead, barrel, box, bag', &c., whifl 
contains them. 



> 
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The following is the allowance for draft 

On a single box, weighing 1 cwt., or 112 lbs., 1 lb. 

*^ " " " above 1 cwt., and under 2 cwt., 2 lb. 
« « « u. u 2 cwt., and " 3 cwt, 3 1b. 
« " « " *' 3 cwt., and « 10 cwt., 41b. 
u u u ii, « 10 cwt., and " 18 cwt., 7 1b. 
« i^ " « "18 cwt., and upward, 9 lb. 

It should be borne in mind, that the tare is reckoned 
afler the draft has been allowed. In computing the tare, 
any remainder which is less than half a pound, is omitted ; 
but )vhen it is over half a pound it is reckoned as a pound. 

The following table shows the rates of tare. 

Sugar in casks, (except loaf,) . . 12 per cent.' 

Sugar in boxes, 15 per cent. 

, Sugar in bags or mats, .... 5 per cent. 

Sugar-candy in boxes, . . . . 10 per cent. 

Cheese in hampers or baskets, . 10 per cent. 

Cheese in boxes, 20 per cent. 

Candies in boxes, 8 per cent. 

Chocolate in boxes^ 10 per cent.. 

Cotton in bales, ...... 2 per cent. 

Cotton in ceroons, 6 pqjr cent. 

Glauber salts in casks, .... 8 per cent. 

JNTails in casks, 3 per cent. 

Pepper in casks, . ^ .... 12 per cent. 

Pepper in bales, f\ ' ' 6 per cent. 

Pepper in bags, 2 per cent. 

Soap in boxes, . 10 per cent 

Shot in casks, 3 per cent 

Twine in casks, 12 per cent. 

Twine in bales, 3 per cent 

Liquor in casks, (for leakage,) . 2 per cent 
Beer, ale, and porter in bottles, 

(for leakage,) 10 per cent 

All other liquors in bottles, . . 5 per cent. 

Or the importer may have them counted, and pay duty 
on the actual amount 
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The common size bottles are estimated, at the custom 
house, to contain 2f gallons per dozen. 

If the tare on any merchandise is stated in the invoice, 
or bill, the importer may have it allowed at the time of 
making his entry. The consent of the collector is neces- 
sary. 

EXAMPLES. 

1. What is the net weight of 80 hogsheads of sugar, the 
gross weight of each hogshead being 8 cwt 3 qrs. 

78400 lb. gross weight 
80x4 =r 320 1b. draft 

78080 
12 per cent is 9369, 6 lb. tare 

Ans. 68710. 4 

DUTIES. 

Duties paid on goods imported into the United States, 
are either specific^ or ad valorem. 

A specific duty is fixed at a certain sum on goods, as so 
much per square yard, per hundred weight, per hogshead, 
or per gallon. 

An ad valorem duty, is such a per cent, on the actual 
cost of the goods in the country from which they tire im- 
ported. Thus an ad valorem duty of 15 per cent, on English 
cloths, is a duty of 15 per cent on the cost of cloths im- 
ported from England. 

It should be observed, that all allowances on account 
of draft, tare, &c., are made before the amount of duties is 
computed. 



THE END. 
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